
Du'Bois J. Ferguson 
Remediation Manager 
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Schlumberger Oilfield Service 
300 Schlumberger Drive 
Sugar Land, TX 77478 
Tel: 281-285-3692 
DFerguson3@,slb.com 

July 10,2011 VIA FedEx Overnight 

Section Chief 
Environmental Enforcement Section 
U.S. Department of Justice 
POBox 7611 
Washington, DC 20044-7611 

Craig Zeller 
Remedial Project Manager 
Superfund Division 
U.S. EPA Region 4 
61 Forsyth Street, SW 
Atlanta, GA 30303 

Re: DOJ Case No. 90-11-2-696/1 

Subject: June 2011 Monthly Report 
Sangamo Weston/Twelvemile Creek/Lake Hartwell Superfund Site 
Natural Resources Trustees Consent Decree .a 

Dear Section Chief: 

In accordance with the Consent Decree and Section XIV of the Unilateral Administrative Order 
for the above referenced site, Schlumberger is required to submit Progress Reports on a quarterly 
basis. Given the current pace of activities, we will be submitting Progress Reports on a monthly 
basis until further notice in satisfaction of the reporting requirements of the Consent Decree and 
Unilateral Administrative Order. 

In keeping with Paragraph 20 of the Consent Decree: 

I certify that the information contained in or accompanying this submission is true, 
accurate and complete. This certification is based on my personal preparation, review, 
or analysis of the submission, and/or supervision of persons who, acting on my 
instructions, made the verification that the submitted information is true, accurate and 
complete. 

If you have any questions, please do not hesitate to contact me at (281) 285-3692. 

Sincerely, 

9r. 1. 
DuBois J. Ferguson 
Remediation Manager 

10979058 
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POOR LEGIBILITY 
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DIFFICULT TO VIEW DUE TO THE QUALITY OF 

THE ORIGINAL. 

TO MAKE THE DOCUMENT READABLE, TRY 
ONE OR MORE OF THE FOLLOWING: 

From the p[sDlavs Settings in Windows Control PaiieL 
1. Set the Color Quality to the highest available: 24 bit or 36 bit. 
2. increase or decrease the Screen resolution. . 
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contrast. ! ^ 
2. For light image page, decrease the brightness and increase the 

contrast. 
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June 2011 Monthly Report 
Sangamo Weston/Twelvemile Creek/Lake Hartwei! Superfund Site 

Operable Unit 2 

Activities Initiated/Completed 
• Dredge Clare continued dredging in the Woodside 11 (WSII) Impoundment and 

continued to perform dredging in the approximate vicinity of STA 50 to STA 58. 
• Dredge Kami continued to dredge in the WSII Impoundment, and performed 

dredging in the upstream direction from approximately STA 62 to STA 57. 
• Removed flashboards from WS II. 
• Performed daily water quality monitoring. 
• Initiated and completed sediment removal activities at Balls Beach, arid 

associated hauling of stockpiled materials. The area was graded and a silt fence 
was installed. 

• Initiated construction of road in center of creek from STA 30+00 to 32+00. 
• Maintained lower water surface elevation in WSII Impoundment. 
• Continued inspection of site for SWPPP compliance, and made adjustments as 

necessary. 
• On June 9, 2011, SCDHEC Solid Waste Management Regional personnel were 

onsite for a general visit/inspection and performed a Class Three Landfill 
Inspection in accordance with Regulation 61-107.19, Part V. No issues were 
noted during the inspection. The completed Inspection Form is provided as 
Attachment 1. 

Resuits of Sampling, Tests, and Other Data 
• Sampling and analysis is being conducted relative to the creek turbidity, and 

water treatment system (WTS) effluent water. Results for the effluent water are 
attached (Attachment 2). 

• During dredging, turbidity samples were collected twice daily upstream and 
downstream of the dredge activities. 

• Project photographs are included as Attachment 3. 

Plans, Reports, and other Deliverables 
• Analytical data related to samples collected from the WTS to assess water 

treatment effluent water were submitted to SCDHEC in the May Monthly Report 
(submitted June 28, 2011) in Attachment 2. 

• Dredging is in Phase I and |l of ill from STA 51+00 to STA 68+40, at the 
Woodside II impoundment. The Dredge Verification Report(s) (DVR) were 

• 1 • ' 



submitted for STA 50+00 to 55+00 and the, revised STA 25+00 to STA 30+00 in 
June. 

Work Planned for July 2011 
• Continue dredge verification surveys with submittal of each 500 foot section to 

the Special Receivers and their consultant 
• Continue placement of dredged sediment in SMU. 
• Continue monitoring WTS discharge. 
• Continue dredging in the WSII impoundment 

Issues Encountered, Anticipated Delays, Solutions 
• Discharge of treated water ceased on June 6*^ due to low pH levels. A pH 

adjustment system was installed, and discharge of treated water resumed on 
June 7 ̂  once a minimum pH of 6.0 could be obtained/maintained. 

• Severe weather, including thunder storms,, occurred on June 9,10, 11,12, 15, 
23, and 24, which caused a delay in dredging and related activities. 

• Encountered significant difficulty dredging debris close to bedrock, resulting in 
equipment clogging. 
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(a ARCADIS 
Infrastructure • Water • Environment- Buildings 

Mr. Dale Stoudemire, Manager 
South Carpiiha Department of Health and Environmental Control 
Bureau of Water/Water Pollution Control Division 
Data Management Section 
2600 Bull Street 
Columbia, South Carolina 29201 

ARCADIS 

6723 towiaath Ro^ 

P.O. Box 66 

Syracuse 

New York 13214-0066 
Tel 315.446:9120 
Fax 315.449.0017 
www.iircadls-us.cofn 

ENVIRONMENTAL 

Subject; 

SchJumberger Technology Corporation, twelvemile Creek Restoration Project 
Pickens County, South Carolina 
May 2011 Sampling Results Report 

Dear Mr. Stoudemire: 

On behalf of Schlumberger Technology Corporation (STC), ARCADIS is providing a 
summary of sampling results for the Twelvemile Creek Restoration Project in Pickens 
County for the month of May 2011 in accordance with the October 15,2009 letter 
from Butch Swygert of South Carolina Department of Health and Environmental 
Control (SCDHEC) to Chris Moody of ARCADIS and the August 9.2010 SCDHEC 
construction operation approval memoiBndum, which replaces the March 11, 2010 
SCDHEC COiistruCtiori operation approval meifioraiidum. The August 9, 2010 
approval memorandum upgrades the onsite water treatment plant to a Group III -
Physical/Chemical facility with a maximum discharge of 8.64 million gallons per day 
(MOD). 

Date: 

June 28, 2011 

Contact: 

Lance S. Ketcham 

Phone: 

315.671.9163 

Email: 

lance.ketcham@ 
arpadis^us.com 

Ourref: 

MT001019 

Table 1 contains the water treatment plant flow for the month of May. This data is 
recorded onsite arid is reviewed by a South Carolina certified water treatnrient plant, 
operator. The maximum daily discharge to Twelvemile Creek for May 2011 was 3.88 
MGD on May 15. The average discharge to Twelvemile Creek from the water 
treatment plant for the month of May was 2.41 MGD. 

Table 2 contains the results of the analyses described in Table 1 of the October 15, 
2009 letter that vyere performed on the water treatment plant effluent during the 
month of April 2011. The Laboratory Services Reports from Rogers & CailCott 
Laboratory Services related to these tests are provided in Attachment A. The 
samples were analyzed for pH, temperature, total suspended solids and PCBs. The 
results for totaj suspended solids and PCBs were within the ranges outlined in the 
October 15, 2009 letter. The last pH reading taken during the month of May was not 

Imagine the result 



ARCADIS Mr. Dale $toudemire 
June 28. 2011 

within the retnge outlined in the October 15,2009 letter. Corrective measures were 
implemented by the Contractor in June to address the pH in the water treatment 
plant as discussed in the email to SCDHEC on June 7,2011. Subsequent pH results 
have been within the range outlined in the October 15,2009 letter. 

table 3 summarizes the results of the whole effluent toxicity (WET) testing; the 
Laboratory Services Reports from Rogers & Callcott Laboratory Services for this 
testing: are provided in Attachment B. The acute WET testing result for the first 
sampling event was within the ranges outlined in the October 15, 2P09 letter. The 
chronic WET testing results from Rogers & Callcott Laboratory Services were not 
within the ranges outlined in the October 15,2009 letter for the first Sampling event 
or the subsequent re-sampling that was performed. In addition to re-sampting, the 
Contractor also provided the samples collected in May to an alternate laboratory 
(Hydrosphere Research) for analysis. For both sampling events, the results from 
Hydrosphere Research showed the samples within the ranges mentioned previously; 
results are provided in Attachment C. In addittoht Subsequent sampling in early June 
yielded results within the allowable ranges. 

A detailed explanation of the variability in sample results^ including a laboratory audit 
with tests methodology review, is being prepared in response to a June 17, 2011 
letter from Mr. Greg Cassidy of SCDHEC-

If you have any questions on the above, piease feel free to contact me. 

Sincerely, 

ARCADIS 

Lance S. Ketcham 
Principal Engineer 

Copies: 

Melinda Vickers, SCDHEC 
Eric Kim, SCDHEC 
Du'Bois J. Ferguson, STC 
Gary Odoiti, STC 
J. Paul Doody, ARCADIS 

Page: 
UiicidiHaxDmmitfieilSynaiii-Ny\C0a«ad«nt<>gsnM»^CnMRnlDMi«12Di^CcrahidlniFtaiitW«nTnlinntMoritoil^^ 2/2 
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Tabia 1. Dally Row from Water Treatment Plant for May 2011. Twi I Cnek Restoration Project, Pickens County 

„ Date Row. MGD 
Monthly Avg ^ MR 

Dal V Max ^ MR 
,3.18 

»2fl011 :2.88 
._ 5/3^011 1:96 

5/4/2011 ,3.53 
_ _5fi5/2011 1 2.56 . 

5/6/2011- 3.01 
5/7/2011- " . 2.74 

- 5/8/2011 2.48 
5^/2011 0.71 

_ ^ 5/10/2011 3.81 
5/11/2011 1.68 
5/12/2011 2.58 
5/13/2011 3.07 
5/14/2011 2.79. 
5/15«011 3.88 
5/16/2011 2.48 
5/17/2011 2.74 
5/ia«011 . 2.80 
5/19/2011. . 2.70 
5/20/2011 2.81. . 
5/21/2011 2.27 

• 5/22/2011 2.19 
5«3/2011 0.59 
5/24/2011 1.61 
5/25/2011 2.50 
5^0011 . .. _281. _ 
5/27/2011 3.61 

_ 5/28/2011. 3J1_ 
5CTC011 • 3.29 
5/30/2011 0 
5^1/2011 1.1? 

1 otat uiscnarge to 
Twelvemlle Creek 74.60 

^31 .. ^ 
2.41 -

Notes; 
1. The flow lates shovm are riecordad by a South Carorma certified wastewater 

A flow rate of 0 MGO is shown in this table when no flow Is recorded in the flow tog for that day. 
2. The bptded value is the rnaidinum daily discharge recorded. ; 

snt plant operator In the v it plant flow log r 

Superacrtpt Notes: 
^ Discharge reporting guidelines are outlined In the 10/15/2009 letter from Butch Swygert (South Carolina Da^'rtrhent of Health and Envtronmental Control) 

to Chris Mpi^ (ARCAOIS). 

Aeronyms and Afatsevlatlons: 
Avg - average 
Max - maximuin 
MGD - ihinion gallons per day 
MR - monitor and report 

•imCHmBBcWuntMoetTeWiwnia CnWi RnaxflenMS Dradgi CoraeucSon RmMMnr ha VRapcsalZlltCSnnkrseilllStf^Maymil Tuo.Fln'Ua 



Table 2. Effluent Sampling Result for May 2011. Twalvemlle Creek RestoraOon PraJect, Pickens County 

Sanipis ' Location 1 1 Sample 1 Week Sample Date pH Iemp..CC) TSS(mg/L) 
PCS (pg/L) 1 

Number Location 1 ! Type- ! 1 Week arid Time pH Iemp..CC) TSS(mg/L) l-J.?:Sr!MIIJ.!:SrHIIW:SWVUW:8WHIIW:SWr:l|-«iSr5!llWn5FT^ 
Monthly Avg.' ; ; ; - - 6i0to8.5 - 25 0:5 0.5 0.5 0.5 i 0.5 0.5 0.5 , 
Daily Max.' { 1 - ' ! ! - - 6.0 to 8.5 - 45 0i5 0.5 0:5 0.5 0.5 0.5 0.5 
AD00097 ' WTP Effluent Discharge G i 1 5/3/2011 12:40 6.0 24:1 NA NA i NA NA . NA NA NA 1 NA 
AD00098 I WTP Effluent Dlschaige 1 C 1 5«/2011 12:35 NA NA 10.0 <0:5 <0.5 <0.5 <0:5 <0:5 <0:5 ' <0.5 
AD00845 WTP Effluent Discharge G i 2 5/10/2011 12:10 6.0 24.1 NA NA ' NA NA NA NA NA ' NA 
AD00646 1 WTP Effluent Discharge C ' 5/10/201112:08 NA NA 5;6 <0:5 <0:5 <0:5 <0:5. <0.5 <0!5 <0.5 
AD01078 WTP Effluent Discharge G 1 ^ 5/17/2011 12:20 6.0 18:1 NA NA NA NA NA NA NA ; NA 
AD01079 1 WTP Effluent Discharge ' C 1 5/17/2011 12:15 NA NA 19.0 <0.5 ; <0.5 <0.5 <0.5 <0.5 <0.5 : <0.5 
AD01452 ! WTP Effluent Discharge G 4 i 5/25/2011 11:25 W5!5^ 24:8 NA NA NA NA NA NA NA NA 
AD01453 1 WTP Effluent Discharge 0 5/25«011 11:20 NA NA 10:0 <0:5 <0.5 <0.5 <0:5 <0.5 <o;5 i <0.5 

1 . Averagel WR9® 22:8 11.2 - - - - - 1 -

Notes: 
1 Sampling rosulls compiled fromiLatwralory Servica8:Report8;provldodi|>y'RooeiB ftCallcat Laboratory Sdrvlcea andiaubmlllod In tabular form asiraqulrad per,the10/15/2009 letter from Butcti Swygert (Soutti Caiolina Department of Haaltti 

and Envtronmentat Control [SCDHEC]) to Chris ldoqdy (ARCADtS) and the 3f11/2010 SCOtiEC construction and oparatkmal approvat memorandum. 
2. The monthly average IndUdea nofMlatect reacSngs as Indicated by (If appllcabia) and assumes a vahia equal to.the datedion limit. Monthly averages are not calculatsd.lbr paramatars without a detected concentration (Indicated by V). 
3. Shaded values are not within the rangaa provlded In the 10/15/2009 letter. 

Superscript Note; 
* Discharge reporting guidelines and timlts are outlined In the iiyiS/2009 tetlsr.fram Buldi Swygert (SDHEC) to Chris Moody (/ItRCAOtS). 

Acronyrns and'Alitirsvtatlons: 
°C-degrees cenllgrada 
G - grab aatnple 
C-24bourcomposHa sample ..... -- - -
pg/L - micrograms per liter 
MGD - million gallons per day 
mg/L- rnlljlgrams per liter 
NA - not anatyzed 
PCS - potychlortnatad biphenyl 
Tamp. - temperature 

arrsooii 
U>feadisHB.eorrU>ffinO>l >rrr\crieMScHiinitos«\TnlvaiiS8 Crsek Ru a«12 Dradsa ConMnicllan PhaMVWdwTn sO0rl4)5Wlnal\ieS111l214_May20l1 TMrnjnnWJdr 



Table 3. Whole Effluent Toxicity Result for May 2011. Twelvemlle Creek Restoration Project, Pickens County 

WETAnalysIs 
Monthly 

Average^ 
Dally 

Maximum^ 
Event i 
Results 

Event 2 ' 
Results 

Monthly 
Average 

Ceriodaphnla dubia Chronic WET @ CTC=17.4% 25% 40% 
Ceriodaphnia dubia Chronic WET-Reproductlon @ CTC=17.4% MR,:% MR,% 80.9% 85.4% 1 83.2% 
Ceriodaphnla dubia Chronic WET-Survlval @ CTC=17.4% MR,% MR, % 10.0% 0.0% 5.0% 
CeriodaphniB dubia Acute WET @ ATC=35.5% - 0^ 0 NA ; -

Notes; 
1. WET testing was performed by ETT. 
2; Results of tfie WET testing are presented as ttie percent reduction relative to>ttie control sample. 
3. Event 1 samples were collected on 5/3,5/4, and 5/6/2011. One composite sample was collected each day (sample numbers AC99984, AOOOl 78, 

and /\D00466, respectively) to complete the Chronic WET testing. Sample AC99984 was used In the Acute WET testing. 
4. Event 2 samples were collected on 5/25,5/26, and 5/28/2011. One composite sample was collected each day (sample numbers AD01430„AD01554, 

and /\001638, respecUvely) to complete the Chronic WET testing. 
5. Shaded values indicate that the results are not within the ranges outlined In the 10/15/2009 letter. 

Superscript Notes; 
^'Olscharge reporting guidelines and limits are outlined In the 10/15/2009 letter from Butch Swygert (South Carolina Department of Health and Environmental 
Control) to Chris Moody (ARCAOIS). 

^ A results of *0" Indicates a passing result. 

Acronyms and Abbreviations; 
MR - monitor and report 
NA-not analyzed 
WET - whole effluent toxicity 

6/2W2011 
V\gcsdl»ifs.corTiWfficsDsla\Syrnrift»i HYVCUwitalBchiufnfaggBrtTweh^lB CreekRBstoratioo\12 Dredge Ca r Trratmefd MonituringWDfrthly Reportd^l 1-05\RnalMe61111214_Miy 2011 Tablee.Rnal Jds Page l of t 
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A^chment A 

Laboratory Services Report; 
October 15,2009 Table 1 
Analyses 



ROGERS & CALLCOTT 
LABORATORY SERVICE 

P.O. Box 5655, Greenville, SC 29606 
® Phone: (864) 232'^1536 - FAX; (864) 232-6140 

AN EMPLOYEE-OWNED COMPANY 

aient: Schlumberger technology Corporation 
Sangamo - Twelve Mile Creek Project 
Attention Gary Odom by email 

Laboratory Services Report 

Dme Received: 05/03/2011 
Time Recced: 13:50 
Date Reported: 05/05/2011 

South CdroUna Laboratory idaitHftddlon TSlOS 
North Cdnllna, LrAdradry Certyipaie Number 27 
NELAP Laboratory Iderafflcatlon E87822 

Sample Number 

iilllllllllllilllllliMI 
•IIIIIIIH 

Sample Description 
AD00097 Schlumberger Techhology TMC Water Treatment Plant Effluent Discharge grab, 

coDected on 05/03/2011 at 12:40 
I II, AD00098 Sdilumbenger Technology TMC Water Treatment Plant Effluent Discharge 
' " composite, collected on 05/03^011 at 12:35 

The attached rq^ort Is for the samples that were received and are referenced above, Rogers and Cdllcott maintains a formal 
QA/QCprogram. Unless otherwise noted, all antifyses performed under NEIAP cer^ication have conpliedwith all the 
requirements of the NELAC standard. The analyses mat the Q4/QC confidence iritervalfor each test method unless otherwise 

We appreciate the opporturilty to be ofseridce to you. Please contact us at (864) 232-1556 should you have any questions about 
this report 

Results released by: 
authorized qgnature 

Restdts reviewed by: 

Carbon copy: Ettudl to L Ketcham S Haruiley A Kohler S Gary NHarmer 

Thtsr^rtmaynotbe i^uoduced, except in tidl, widrota written pamJsslon £rom Rt^ts St QUcott, Inci 
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SampleNumber 
AD00097 

Parameter 

SampleDesciption. Date and Time Collected 
tmer Schlumberger Technology TMC Water Treatment Plant Effluent Discharge grab, collected on 0^03/2011 

at 12:40 
Result UnU RDL 

pH units 

degrees C 

Date/Jlme 
pH (Field) " 

Temperature (Field) 

6.0 

24.1 

0.1 " 05^)3^311 12r40 ~LRW" SM4500HB 

0.1 05/03/2011 12:40 LRW SM2550B 

SampleNumber 
AD00098 

Sample Dacriptlon, D^e and Time Collected 
Schlumberger Technology TMC Water Treatment Plant Effluent Discharge composite, collected on 
65/03/2011 at 12:35 

Parameter Result Flag RDL Date/Time Analyst Medtod 
3 to 5 day tum around Completed 05/05/2011 00:00 

Toial Suspended Solids 10 mg/l 2.0 05/03/2011 14:05 MLR SM 2S40D 

Polychlorlnated BIphenyls (PCBs) 
PCB-1016 <RDL ug/l 0.5 05/05/2011 01:31 RKH EPA 608 

PCB-1221 <RDL ug/l 0.5 05/05/2011 01:31 RKH EPA 608 

PCB-1232 <RDL ug/l 0.5 05/05/2011 01:31 RKH EPA 608 

PCB-1242 <RDL ug/l 0.5 05/05/2011 01:31 RKH EPA 608 

PCB-1248 <RDL ug/l ) 0.5 05/05«011 01:31 RKH EPA 608 

PCB-1254 <RDL ug/l 0.5 05/05/2011 01:31 RKH EPA 608 

PCB-1260 <RDL ug/l 0.6 05/05/2011 01:31 RKH EPA 608 

2i4,5,6-TetraohlorO'4T»-xyleno, (Surrogate 102 % • . 0 06/05/2011 01:31 RKH EPA 608 

Decachlorobiphenyi, (Surrorate) 08 % 
1 0 05/05/2011 01:31 RKH EPA 608 

Liquid-liquid ExtracUon Pest^^CB 608 Completed 05A)3/2011 14:00 CGW EPA608 

5/5/2011 www. rogersandcallcott com Page 2 of 2 



ROGERS &CALLCorT 
J^ORATORY SERVICES 

P.O. Box 5655, Greenville, SC 29606 
Phone (864) 232-1556 Fax 232-6140 

® Shljiplng Address: 426 Falrforest Way 
Greenville, 8C 29607 

Client Nome 

Address 

Report To: 

Telephone No. 

PO No. ; 

FAX No. 

Project No.. 

Rogers & 
Collcott 
Lob No. 

00O<^i 

Time 

/23s: 

Somple Description 

f)itcH-r 

CHAIN OF CUSTODY RECORD PAGE J-
WBMi 

g 

mm 

ili wm 

Relinquis 

Relinquished by (Slg.) 

Formi Revised July 2008 

Dote/Time 

Dote/Time 

_L_ 
Dote/Time 

i Received by (Sig.) 
0 
Ship(ter/Nc 
Recdved by (Slg.) 
0 
Shipper Nome & # 
Received by (Sig.) 
0 
Shipper Nome & # 

IN 
Ij- /J 

Dote/Time 

Smh-IL |/3STb 
Dote/Time 

Filtered (les/jjo) 
Cooled (Xes/No) 

Container Type (£/£) 
Container Volume 

Somple Type (Srob/£omposite) 

Sample Source (WW, GW, DW, Other) 

Somple Source Chlorinoted (Yes/No) 

Lob Receipt Ci, Check, 
Lob Receipt pH Check 

Preserved (Code) 

'is-3-n 

A-Nene (HNoOH G-Borie Acid 
B-^HNO. E-Ha H-Aseartle Add 

F-No,S.O, i-

COMMENTS: 

. Lfcfl/ -5(^1 O-ij ^ 

i I^VOOCRI 

KNOWN HAZARDS ASSOOAIED WI1H SAMPLES 

Temperoture of blonk or representotive sample 

At time of collection r"?f / ."C 
At time of lob receipt. -Sil 

R/C COC FORM 



ROGERS & CALLCOTT 
I^ORATORY SroVICE^^ 

P.O. Box 5655, Greenville, SC 29606 
® Phone: (864) 232-1556 - FAX: (864) 232-6140 

AN EMPLOYEETOWNED COMPANY 

aum: Schlumberger Technology Corporation 
Sangamo - Twelve Mile Creek Project 
Attention Gary Odom by email 

laboratory Services Report 

Date Received: 05/10/2011 
TtmeRecdved: 14:05 
Date Reported: 05/16/2011 

South Carolina Laboratory Identffication 23105 
North Carolina Laboratory Corticate Number 27 
NIELAP Laboratory IdienUfleation E87822 

Sample Number Sattq>le D^cHption 

niiiiiiiiiiiinniiiH AD00645 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge grab, 
collected on 05/10/2011 at 12:10 

III nil Mini II AD00646 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge 
composite, collected on 05/10/2011 at 12:08 

The attached r^ort is for the samples that were received and ttre refermced above Rogers and CdUcdU nuilntdihs a formal 
QA/QCprogram. Unless otherwise noted, all analyses petfoiTned under NELAP certtficatidn have cort^lied with all the 
retpdrements of the NELAC standard. The ttnalyses met the QA/QC cprtflderice irttmal for each test method unless otherwise 
qt^Jled-Estimated uncertahtty available upon request 

this r^ort 

Results releasedby. 
quthprized s^ndtttre 

Results reviewed by: 

Carbon copy: Email to L Ketcham S Handley A Kohler S Gary 

This r^xut may not be reproduced, except in fiill without written permusion bom Rpgm Sc Oallcott, Inc. 

5/16/2011 www.rogersandcallcott. com Page 1 of 2 
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Sample Number 

AD00645 

Parameter 

Sample Description. Date and Time Collected. 

titiei 

Flag 

Schlumbeitier technology TMC Water Treatment Plant Effluent Discharge grab, collected on 05/10/2011 
at 12:10 

Result Unit RDL 
pH units 

degrees C 

Date/Time Analyst Method 
pH (Field) 

Temperature (Field) 

6.0 

24.1 
0.1 

0.1 

05/10/2011 12:10 LRW 

05/10/2011 12:10 LRW 

SM4500HB 

SM2550B 

Sample Number 

AD00646 

Sample Description. Date and Time Collected 

Schlurtiberger Technology TMC Water Treatment Platit Effluent Discharge composite, collected on 
05/10/2011 at 12:08 ; 

Parameter Result VnU RDL Date/Time Analyst Method 
3 to 5 day turn around Corripieted 05/16/2011 00:00 

Total Suspended Solids 5.6 mg/I 2.0 0^10/2011 14:47 JLA SM 25400 

Polychlorlnated Blphenyls (PCBs) 
PCB-1016 <RDL ug/i 0.5 05/13/2011 21:38 RKH EPA 608 

PCB-1221 <RDL ug/i ' 0.5 05/13/2011 21:38 RKH EPA 608 

PCB-1232 <RDL ug/i 0.5 05/13/2011 21:38 RKH EPA 608 

PCB^1242 <RDL ug/i 0.5 05/13«011 21:38 RKH EPA 60S 

PCB-1248 <RDL ug/i 
1 

0.5 05/13/2011 21:38 RKH iPA608 

PCB-1254 <RDL ug/i 0.5 05/13/2011 21:38 RKH EPA 608 

PCB-1260 <RDL ug/t 0.5 05/13C011 21:38 RKH,. EPA 608 

2,4,S,6-Tetrachloro-m-xylene, (Surrogate 100 % 0 05/13/2011 21:38 RKH EPA 608 

Decachloroblphehyl, (Surrorate) 109 % 0 05/13^011 21:38 RKH EPA6b8 

Liquid-liquid faction Pest/PCB 608 Completed 05/10/2011 14:30 CGW EPA 608 

S/16/20I1 www. rogersandcallcotL com Pag^2of2 



ROGERS&CAUXX)TT 
LABORATORY SERVICES 

P.O. Box 5655, Qreenvina, SC 29606 
Phono 1^)232-1556 Fax (BM) 232-6140 
Shlpplng Addtess: 426 FalrfbrB3tWay 

Greenville, SC 29607 

Client Nome 

Address 

Report To: 

Telephone No. 

PO No. ; 

FAX No. 

Project No.. 

iRogers & 
ICallcott 
Lob No. 

cx)igiv. 

Time Sample Description 

Relip^lshed by (S!g.) 

Relinquished by (SIg.) 

Dole/Time 

CHAIN OF CUSTODY RECORD PAGE ^ILOF f 

'n/m 

V..- Vv' 

-

Received by (Sig.) 
® "^ODJWIVNOL. 
Shipper Nome & 

it 

Dote/Time 

slltsjii 

Dote/Time 

Oote/Tlme 

Received by (Sig.) 
0 
Shipper Nome k. j 
Received by (Sig.)' 
0 
Shipper Nome tc # 

Dote/Time 

Dote/Time 

Filtered (iee/fcjo) 

Cooled (les/jjo) 
Container Type (E/fi) 

Container Volume 

Sample Type (firob/£omposite) 

Sample Source (WW. GW, DW, Other) 

Sample Source Chlorinated (Yes/No) 

Lob Receipt Check 

Lob Receipt pH Check 

Preserved (Code) 

s--<o 

A-Nene D-NoOH G-Borte Acid 
B-^HNO. E-HCL H-Aacerble Add 
C-H,SO. F-Na.SiO. I-

COIIMENTSi 

hJVi L / / 

APOO^<>^5 

KNOMN HAZARDS ASSOOAIED «N1H SAMPLES 

Temperoture of blank or representative somple 
At time of collection ."C 
At time of lob receipt ^ ."C 

Form Revised July 2008 



ROGERS & GALLCOTT 
IJ^OMTORY SERVICES 

P.O. Box 5655, Gi^ville, SC 29606~ 
® Phone: (864) 232-1556 - FAX: (864) 232-6140 

AN EMPLOYEEOWNED COMPANY 

Cttent: Schlumberger Technology Corporation 
SanganiO - Twelve Mile Creek Project 
Attention Gary Odorh by email 

Laboratory Services Report 

Date Received: 
TbneReedved: 
DdteR^orted: 

05/17/2011 
13:50 
05/19/2011 

South Carolina Laboratory Ldentfflcatlon 231 OS 
North Carolina Laboratory Certificate Number 27 
NELAP Laboratory Identfflcadon E87822 

Sample Number 

llliilllllllllllllllllllllllllllllll 
iliilllli 

Saddle Descr^tion 
AD01078 Schlumberger Technology TMC Water Treatrnerit Plant Effluent Discharge grab, 

collected on 05/17/2011 at 12-20 
AD01079 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge 

composite, collected on 05/17/2011 at 12:15 

QA/QCprogram. Unless otherwise noted, all analyses performed uttder NELAP cer^flcatlon have complied with aU the 
reqtdremehis of the NELAC standard. The anafyses met the QA/QC confidence interval for each metitod unless otherwise 
qualified. Estimated uncertttinty available upon request 

We {predate the opportunity to be of service to you. Please contact us at (864) 232-1556 should you have any questions about 
this report 

Results released by: Results reviewed by^ 
authorized signature 

Carbon copy: Email to L Ketcham S Handley A Kohler S Gary 

Ibis report may not be reproduced, exceptinAdl, without writtm pennlsdon 6om Rogers & Qdlcott, Itm. 

5/19/2011 www.rogersandcdllcott. com Page 1 of 2 

http://www.rogersandcdllcott


$ample Number 
AD01078 

Parameter 

Sample Descrbtlon. Date and Time Collected 
Schlumberger Technology TMC Water Treatment Plant Effluent Discharge grab, collected on 05/17/2011 
at 12:20 

Result Unit I^g RDL Dqi^Tlme Analyst Method 
pH units 

degrees C 

pH (Field) 

Temperature (Field) 

6.0 

18.1 

0.1 05/17/2011 12:20" LRW SH/I4500HB 

0.1 06/17/2011 12:20 LRW SM2550B 

Sample Number 
/UD01079 

Sample DesdrlPtlon. Date and time Collected 
Schlumberger Technology TMC Water Treatment Plant Effluent Discharge cbrhposlte, collected on 
05/17/2011 at 12:15 

Parameter ResuU UnU Flag RDL Date/Time Atifdysi Method 
3 to 5 day turn around Completed . 05/19/2011 00:00 

Total Suspended Solids 19 mg/l 2.0 05/17/2011 16:34 JLA SM 2540D 

Polychlorinated BIphenyls (RGBs) 
PCB-1018 <RD|- ug/l 0.5 05/18/2011 22:20 RKH EPA 608 

PCB-1221 <RPL ug/l 0.5 05/18/2011 22:20 RKH EPA 808 

PCB-1232 <RDL ug/i ' 0.5 05/18^011 22:20 RKH EPA 608 

PCB-1242 <RDL ug/i 0.5 05/18/2011 22:20 RKH EPA608 

PCB-1248 <RDL ug/i 0.5 05/18/2011 22:20 RKH EPA 608 

PCB-1264 <f^PL ug/i 0.5 05/18/2011 22:20 RKH EPA 808 

PCB-1260 <RDL ug/l 0.6 05/18/2011 22:20 RKH : EPA 608 

2,4i5,8-Tetiach!onHn-xylene, (Surrogate 90 % • 0 05/18/2011 22:20 RKH EPA 608 

Decachlorobiphenyl, (Surrorate) 88 % 0 05/18«011 22:20 RKH EPA608 

Liquid-liquid Bdraction Pest/PCB 608 Cornpleted 06/17/2011 14:05 CGW EPA 608 

5/19/2011 ymw.rqgersandcallcott. com Page 2 of 2 



ROGERS&CA1KXDTT 
LABORATORY SERVICES 

P.O. Box 5655, GreemUle, SC 29606 
Phone (B64) 232-1556 Fax (B64) 232-6140 
Shipping Addtess: 426;FalifotestWay 

Qraenvflle. SO 29607 

Ctient Nome 11 vet 

Address 

Report to: 

Telephone No. 

PO No. : 

FAX No. 

Project No 

kv 

Rogers & 
Collcott 
Lob No. 

Yri/ 
Dote 

Time Somple iOescriptlon 

1=^ 

CHAIN OF CUSTXY RECORD 

TH 
PAGE .OF J-

Filtered Ctes/t^o) 

Nh III / / /cooled (Xes/No) In&l / / III Contoloer Type (P/^) 

IktM / / III Contdlner Volume 

'c/r:/ / / / / / Somple Type Cfirob/Homposite) 

Somple Source (WW^ GW, DW, Other) 

/ZV/A// / / / / / Sample Source Chlorinoted (Yes/No) 

11 / Lob Receipt CIL Check / 

AiVT-/ / / j j /Lob Receipt pH Check 

Preserved (Code) 
A-None b-NoOH G-Borie Add 
B-HNO. E-Na H-Aacofble Add 
C-H,SO. F~Na.SiOi I-

COMMENTS: 

5^/6,fjf f. 

i 
/^po/D7^ 

hi-
OlSJt- /:g30 

Dote/Tlme 

'5.aiv 

Received] byjSlg.) Dote/Tlme 

s-n /i i 

———e? in ju—iii\j iSrr-Si, ; 
KNOIIN HAZARDS ASSOOAira IMTH SAMPLES 

Relinq^^(^^^y (SIg./ Dote/Tlme Received by (Sig.) 
i© 
Shipper Nome A § 

Dote/Tlme 

———e? in ju—iii\j iSrr-Si, ; 
KNOIIN HAZARDS ASSOOAira IMTH SAMPLES 

Relinquished by (SIg.) 

Seol # ot'chd byO 

1 Dote/Tlme 

Recvd. Intoct byO 

1 Received by (SIg.) 

Shipper Nome A # 
Seal § _ ot'chd bvG 

Dote/Tlme 

Recvd. Intact byO 

Temperoture of blank Or representative somple 
At time of Rniiertinn 3,^ "C i 

At time of loh reoelpt ^, T 



ROGERS & CALLCOTT LABORATORY SERVICE AN EMPLOYEE-OWNED COMPANY 

P.O. Box 5655, Grccnvyie, SC 29606 
^ ® Phone: (864) 232-1556 - FAX: (864) 232-6140 

Laboratory Services Report 
Client: Schlumberger Technology Corporation 

Sangamo - twelve Mile Creek Project 
Attention Gary Odom by email 

D^eReceiyed: 
Time Received: 
Date Ripdrted: 

05/25/2011 
13:55 
05/31/2011 

South Carolina Laboratory Identfflcadon 23105 
North Carolina L(d>oratory Certificate Number 27 
NELAP Laboratory Identification E87822 

llllllllllillllllllllllill 
lllllillli 

Sattgrle Number 
AD01452 

Satnple Description 

collected on 05/25/2011 at 11:25 

II AD01453 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge 
composite, collected on 05/25/2011 at 11:20 

The attached report Is for the samples that were received and are referenced above. Rogers and Calicoii maintains a formal 
Q/i/QC program. Urdess otherwise noted, all anafyses performed under NELAP certification have compUed with all the 
requirements of the NELAC standard The analyses met the QA/QC confidence interval for each test method unless otherwise 
quaUfled. Estimated uncertainty available upon request 

We appreciate the opportunity to be of service to you. Please contact us at (864) 232^1556 should you have any questions about 
this report 

Results released Ity: 
m^o^eS'^n^uTe 

Results reviewed by: 1 
Carbon copy: Email to L Ketcham S HatuUty A Kohter S Gary 

Tbls report rosy not be reproduced, except in Ml, without written permission bom Rogers & Calicott, Inc. 

5/31/2011 www.rdgersdndcallcdttcom PageLof 2_ 



Sample Number 
AD01452 

Parameter 

Sample Desctiptioa. Date and Time Collected 
tmei 

Flag 

Schlumberger Technology TMC Water Treatment Plant Effluent Discharge grab, collected oh 06/25/2011 
at 11:25 

Resua Unit RDL 

24.6 

Date/Time Analyst Method 
pH (Field) 

Temperature (Field) 

pH unite 
degrees 0 

0.1 05/26/2011 11:25 LRW SM4500HB 

0.1 05/25/2011 11:25 LRW SM2650B 

Sample Number. 
AD01453 

Parameter 
3 to 5 dlay turn around 

Sample Description. Date and Time Collected 
tmet 

Flag 

Schlumberger Technology TMC Water Treatment Plant Effluent Discharge composite, collected on 
05/25/2011 at 11:20 

Rault Unit RDL Date/Tinte Analyst Method 
05/31/2011 00:00 

Total Suspended Solids 10 mg/l 2.0 05^011 14:05 JLA SM2540D 

Polyetilorlnatsd BIphenyls (RGBs) 
PCB-1016 <RDL ug/l 0.5 05/31/2011 02:24 RKH EPA 608 

PCB-1221 <ROL ug/1 i 0.5 05/31/2011 02:24 RKH EPA 608 

PCB-1232 <RPL ug/l 0.5 05/31/2011 02:24 RKH EPA 608 

PCB-1242 <RDL ug/l 0.5 0501/2011 02^4 RKH EPA 608 

PCB-1248 <RDL ug/l 0.5 05A31/2011 02:24 RKH EPA 608 

PCB-1254 <RDL ug/l 0.5 05/31/2011 02:24 RKH EPA 608 

PCB-1260 <RDL ug/l 0.5 05/31/2011 02:24 RKH EPA 608 

2,4,5,6-Tetrachldro-m-xylene, (Surrogate 98 % 0.00 05/31/2011 02:24 RKH EPA 608 

Decachlorobiphenyl, (Surrorate) 96 % 0.00 05/31/2011 02:24 RKH EPA 608 

LIgulrMlquid Extraction Pest/PCB 608 Completed 05/25^011 14:30 CGW EPA608 

5/31/2011 www.rogersandcallcott. com Page 2 of 2 

http://www.rogersandcallcott


RcxMis (&C>iijCx>rT 
LABORATORY SERVICES 

RO. BaK 5655, GreenvlPe. 8029608 
Phone (^232-1556 Fax (B&Q 232-6140 
Shipping Addrass: 426,Mrfore^Wey 

Greenville, 8029607 

Client Nome 

CHAM OF CUSTODY RECORD 

'A//AJ 

PAGE 

Oote/Tlme 

^.39-Mi 

^iMd by (SIg.) Date/Time KNOWN HAZARDS ASSOOAW^ WIIH SAMPLES 

Rellnqi^ed by (Sig.) 
(3) 

Dcte/nme 

' 1; : 
Received by (SIg.) 
0 
Shipper Nome & i 

Dote/Time 

1 

KNOWN HAZARDS ASSOOAW^ WIIH SAMPLES 

Relinquished by (SIg.) Oote/Tlme 

Recvd. Intoct byO 

Received by (Sig.) 
0 
Shipper iNome k. # 
Seoi f ot'chd bvC!) 

Dote/Time 

• 1 
\ Recvd: Intoct by(!5 

Temperoture of blonk or representotlve sample 
At :tlm« nf rnllMrftnn T! 

At tlm* nf Inh r-r-fpt 7 IT 



• "l • 

ARGADIS 

Attachment B 

Laboratory Services Report 
Whole Effluent Toxicity Testing 

•JT -

:• A"-



ROGERS & CALLCOTT 
LABORATORY SERVICES AN EMPLOYEE-OWNED COMPANY 

P.O. Box 5655, Greenville, SC 29606 
® Phone: (864) 232-1556 - FAX: (864) 232-6140 

Laboratory Services Report 
Client: Schlumbefiger Technology Corporation 

Sangamo - Twelve Mile Creek Project 
Attention Gary Odom by email 

Date Reported: 05/17/2011 South CaroUna Laboraioey Identification 23105 
North CaroUna Laboratory Cert^cate Number 27 
NELAP Laboratory Identification E87822 

Sample Number 

illiliilililllillU 
liililiillillllillll 
lililililiiiiiillli! 

Sample Descri^Jtion 
AC99984 Schiurnberger Technology TMC Water Treatment Plant Effluent Discharge 

composite, collected on 05/03/2011 at 12:35 
AD00178 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge 

composite, collected on 05/04/2011 at 12:45 
AD00466 Schlumberger Technology TMC Water Treatment Plant Effluent. Discharge 

composite, collected on 05/06/2011 at 12:05 

The attached rq^ort is for the samples that were received and are referenced above. Rogers arid Callcott rhtdntdins aformtil 
Q4/QCprogram. Unless otherwise noted, all analyses performed iin^r NELAP certfficdtlon have cprrpUed with all the 
requirements of the NELAC standard, the analyses met the Q/i/QC cor^dence Interval for each test method uHless otherwise 
quattfled. EsHmated uncertainiy available upon request 

We appreciate the opportunity to be of service to you. Please contact us at (864) 232-1556 shotddyou have any questions about 
thisrqrort. , 

Results released by: 0 . 
authorized slgnahire Ui RauUs reviewed by: 

Carbon copy; Etnail to L Ketcham SHandley A Kohler S Gary 

Thisiqtortmayhotberfpmduced. excqn m fiill, wiibota writtea pamission &om Rogas & Callcott, lac. 

5/17/2011 www.rogersandcallcott com 1 Page 1 of 3 



ROGERS & CALLCOTT 
LABORATORY SERVICES 

Case Narrative 

AC99984 Schlumbefger Technology TMC Water Treatment Plant Effluent Discharge 
composite, collected on 05/03/2011 at 12:35 
Composite sample AC99984 was subcontracted to EtT for Acute and Chronic 
Toxicity tests. 

AD00178 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge 
composite, collected on 05/04/2011 at 12:46 
This sample was an additional composite subcontracted to complete the Chronic 
Toxicity testing. 

AP00466 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge 
composite, collected on 05/06/2011 at 12:05 
This sample was an additional composite subcontracted to complete the Chronic 
Toxicity testing. 

5/17/20II wyvw^rog^sandcallcottcom Page 2 of 3 



Sample Number Sample Description. Dale and 7Vm>> 
AC99984 Schlumberger Techhology TMC Water Treatment Plant Effluent Discharge composite, collected on 

05/03/2011 at 12:35 
Parameter Result Unit Flag RDL Date/Time Analyst Method 
Subcontracted Sample/Vnal^is Completed 05/17/2011 00:00 

Analysis comment for Subcontracted Sample Analysis; See enclosed subcontract report whioh Includes a total of 10 ages for Acute and Chronic 
Toxicity from pT Enylronrhontei, 

SamoU Number S«mnlp nma nnd llmi. 
AD00178 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge composite, collected on 

05/04/2011 at 12:45 
Parameter Result Unit Flag RDL Date/Time Anafyst Method 
Subcontriacted Sample Analysis Completed 05/17/2011 00:00 - - -

Analysis comment for Subcontracted Sample Analysis: See enclosed subcontract report which Includes a total of 10 ages for Acute arid Chronic 
Toxicity from ETT Environmental. 

Sample Number Sample Description, Date anATime Collected 
AD00466 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge corhposite, collected on 

05/06/2011 at 12:05 
Parameter Result Unit Flag RDL Date/time Anafyst Method 
Subcontracted Satnple Analysis Completed 05/17/2011 00:00 

ArralysIS comment for Subcontreoted Sample Analysis: See enclosed subcontract report which Includes a total of 10 ages for Acute and Chronic 
Toxicity from ETT Environmental. 

5/17/2011 www.rogersandcallcott.com Page 3 of 3 



D H E C DMR Attachment for Pass/Fail 
Whole Effluent Toxicity Test Results 

Srmthi (lairnllao llagiBittinsii* vTllcalth 
and Kavirmiiiiemn)) C!iBB4r«l 

TWELVE MILE CREEK RESTORATION PKOJE Pehnit oninbd- SO 
FINAL LIMITS 04/DI/20IO- Piuaimilci'TOASB 

Dtuhoi^ niunbcf 

MLOC-I ATO-35.SOKcfluent 

Mrailaring psriod From 

Year Month Pay Year Month Day 

11 S 01 To II S 31 

Mmtelity Pata • Anrte and Cbranic Tests Rcpredactim Pata-ChfonicTala Only 

Date 03rMay-II Group # Adults #Dead Pass/Foil ' Avemge Variance Pass/Fail 
LdilD 23104 Control 20 0 

test 20 0 . Pass . 

Mortelitv Date • Acute nnd Chronic Teste Reproduction DatB^ChronicTertg Only 

Date 
Lab ID control. 

Test 

MortjiliOf Data • Awte an jl aronJcTaalB Rmrodnction PalB-Chrmw Only 

Date 
Lab ID 

Group. # Adults #Dead Passt'ail Average Variance Pass/Foil 
Control 
test 

Oate Group # Adults #Dend Pass/Fail Avenge Variance Pass/Fail 
UbID Control 

test I 

Mortalitv Data - Acute and Chronic Testa 

Date 
Lab ID Control 

test 

Dale 
Lab ID 

Group # Adults #Dead Pass/Fhil Avenge Variance Pass/Fail 
Control 
Test 

Signature of Principal'Executive Officer or Authorized Agent 
NamefTitle of Principal Executive Officer {typed or printed) 
DHEC 3420 (8/05) 



I Old tamp. 'C 

J 1 Control SurvlvaJ and Reproducflon by Test Day ; fc f 1 
source rep 1 2 3 4 6 6 7 a rbta^ 
M9 4-21 A 0 0 
V14-S2 A „ 0 0 
BB0 4T22 A, 0 0. 

i^ndom A 0 0 
A 0 0 
B 0 .0 

B 0 " "0 

B 0 0 

a 0 0 

B_ _ . 0 0 

c 0 „ 0 

c 0 .0 
c 0 0 

c 0 i 0 

c 0 0 
D _ ^0. 0 

D 0 Z 0 
D 0 0 

D 0 ^I^El [i 
D__ . 0 1 oj 

" 35 % Effluent Burvlval and Reproduction by Teat Day 
1 2 3 4 5 6 7 8 Total 

M9 4-21 A ol 0 

V14r22 A 0 0 
889 4-2 A 0 

Random A 0 0 

0 A 0 
b B 0 .oiiiJL 
0 B 0 
0 B 0 
0 B ' " 0 
0 B 0 0 

- 0 C 0 0 

0 C „-0 

0 C 0 0 
0 c 0 0 

0 c 0 
0 D 0 0 

0 D 0 0 

0 0 0 ." o: 
0 D 0 
0 D 0 j 0 

•llj||n mm -Jl 
|, :;i-. • r OS-May-ii 

0J> 

[iHna 
0.0 

05M PM AS 

24.5 

. v.: J 1 T37745 
SCHLUMBERGER 

ESIisltSsS;]! EFFLUENT 
SC . 
0 

03.Mey-11 
ie45„ 
W __ 
Cerlodaphnia diibla 
5-2-11 
BATCH 2 
8CAPF. . 
MH3F 
% 
36.5 

30 ml 
15 ml / 
1 
16lt/8dk 
24.8 
0.06 ml 
0.O6 rnl 
EPAe21-F|.«419:1002 

Commanta 
«IEO.FED TIME- 1430 

DsDead N/ArLosl or not used 
I Bias pw I 



j[864}877..eeo • Pox (8^) mafias 
P.O. Ron 1«414^ C4mAnviBa. iic: ;affiU8 4 Craftsman Court. SrBer, SC 29650 

Ceriodaphnia dubia Sumval and Reproduction Test 

EPA-821-R-02-013 Method 1002 

Test Species: Ceriodaphnia dubia 

Client: SCHLUMBERGER 
FacOlfy: EFFLUENT 
NFDES #: SC 

Test Date: 

Laboratory n>#:T37744 

03-May-ll 

Test Reviewed and Approved By; 
Robert W.Kd)ey,Ph.D. 
Laboratory Manager 

|CertifieaUon#R87819 
Tort results presoaod In flib topart ooidbiin to all icquiiementi of 
NEUC, conducted undErNOACCertriodkoNi^ 
Ftorlda Dept. ofHeal^ Included rendla pertain only to pravided samples. 

SCPJ^C Certineatlon #23104 

NCPENBcertlflcaUon# 022 



D H E C DMR Attachment for Chronic Multi-Concentration 
Whole Effluent Toxicity Test Results 
Using Linear Interpolation 

KnvVraniiiflnitn 
TWELVE MILE CREEK nESTORATlONF Fttmitiiunbiir SC 

FINALUMTTS 04/010010- PaaaeterCodeTCP3B 
DiidtiTEB number 

MLOC-I CTO 17.40% effluent 

Veer Month Diqr Year Month Pay 

Monitoriiig peilbd Ftom 11 5 1 To 11 5 31 

MoiUlltyDela RepedueOonbta 

Qtaip #Adulli ODeid Cbrcup 

Dale 

Lob ID 

IC2J-
4ShrChranieLCM< 

03^>laYrlt 

23104 

>100X1% 

0 10 0 22.0 22.00 

8 10 0 14.9 56.99 

17>».„ 10 1.., 4J 30.84 

35 _ 10 3 2X1 8J2 

„ ,50 _ _ 10 . . ... .3. ... . . 4J 10.62. 

100 10 10 0.0 0.00 

-

% Survive) Efleetot CTO- 10.0% 
% Reproduction EBbct at CTO 80.9% 

Mortality Data Rcpioducllon Date 

Group # Adults ODoul 

Dete 

Lab ID 

IC2S-

481irCln^LCS0-

23104 

Griwp 

_Amage_ 

Group 

Variaiioe 

% Survival Effcet at CTO 

% Reprodnotlan ERbet at CTO 

SignatiBT of Prlncqnl Executive Offlocr or Antborized Agent 

Name/Tblc ofPrindpal Excoutlve Officer (O-pn/ or printed) 

PHBC„3710(M)5) 



PEiWinS NAMBADbRESS (Aicftidli FadBfy NMicAacattHi tfaotannli 
TWELVE MILE CREEK RESTORATtpN PROJECT 

PICKENSCOUNTY.se 

NATIONAL P0UiUTANTDISCHAR6f ELIMINATION SYSTEM i(NPOES) 
DISCHARGE MONITORING REPORT (OMR) 

FonnAppiavad. 
OMBNo.204(M)004 

sc 
PERHITi NUMBER DISCHARGE NUMBER DDK VALID: 04A)iy201(L 

TWELVE MILE CREEK RESTORATION PROJECT 
PICKENSCOUMTY.se 

MONITORING PERIOD 
YEAR MO DAY 1 YEAR 1 MO DAY 

11 5 01 To| 11 \ 6 31 

EPA Foim 3320-1 (Rev 3/99) Previous editions m^bs used. 



CHRONIC DEFINITIVE SURVIVAL AND REPRODUCTION/GROWTH TEST 
Statistical Analyses 

Client: TWELVE MILE CREEK RESTORATION PROJECT 
Sample Identification: EFFLUENT 
Test Pate: 03-May-20Il 

tesli iter Non^t^ and iletnnptcDdly af Vartaaic Sampb Un 
ftvomcM- Readt SmvleDatD Sample Uaed 

Nonmiity m N/A SampkA 03-M^ll 03-Miyll 04-Msy-ll 

Vstifm' N/A N/A SonplcB 05-May.ll 03-Ms^n Od-Mtv-ll 

SunpleC 07-May-II 07-May^ll 08-May-ll 09-Ma;^tl 

Tests for Difference in Survival and Reproduction 

ToftT^Uaed: i.iitdwir interjpdbiltoo 

% Eghien 

Effect Control 

SiihiHvl IOQ.0% 

Reprodaetion 22.0 

% reduction (gmoothed) 

Varianeo 22.00 

8.0% 

100.6% 

0.0% 

14.9 

32.3% 

56.99 

17.4% 

90,0% 

10.0% 

4.2 

80.9% 

30.84 

35i)% 

70.0% 

30.0% 

2.0 

85.9% 

8.22 

50.0% 

70.0% 

30.0% 

4.2 

85.9% 

10.62 

100.0% 

0.0% 

100.0% 

0.0 

100.0% 

0.00 

AeceptablHt? CrUerta Valne 

CVCoeffi of Variation 

PMSD;%MSD 

212% 

20.1% 

4.4 

Upper Limit Lower Umit 

,42.0% 

37.0% 

8.9% 

11.0% 

IC25 Point Esdmata 

SnrWval 1C25= 30.6% 

IC25= <8.0% 

Hypothesis Testing 

NOEC Rqmxhu 

•i^egroduc^^^ 

<8.0% 

<8.0% 

ST RESULTS 

per Linear Inteipolation 

acre of 17.4% 
Stnvival effect 

Eeprodnction eflfect 

10.0% 

80.9% 

FAIL 

Concentration-Response: Survival 

ccnM (run mmk 
TAM* /*ngtn.nriti iilliiii BtOl llmMl I est LonceniraEion a i • 

ConeentritlotvRaipenaa: ReproduoUor^ / Orevth 

test Concentretton 



Test Day 
1 2 3 4 5 6 7 8 rsBT^ 

V/ 
A3 ^21 
U3 4-22 
CC94^22 
P104.21 
DD24^22 
084-21 
W44-22 
EE54^22 

A u 4 y 13 SoSiE? V/ 
A3 ^21 
U3 4-22 
CC94^22 
P104.21 
DD24^22 
084-21 
W44-22 
EE54^22 

B 0 5 M 0 16 
SoSiE? V/ 

A3 ^21 
U3 4-22 
CC94^22 
P104.21 
DD24^22 
084-21 
W44-22 
EE54^22 

C 0 4 7 — 11 . n 
SoSiE? V/ 

A3 ^21 
U3 4-22 
CC94^22 
P104.21 
DD24^22 
084-21 
W44-22 
EE54^22 

D 0 0 9 _14 1 2b 

SoSiE? V/ 
A3 ^21 
U3 4-22 
CC94^22 
P104.21 
DD24^22 
084-21 
W44-22 
EE54^22 

0 3 9 12 24 

SoSiE? V/ 
A3 ^21 
U3 4-22 
CC94^22 
P104.21 
DD24^22 
084-21 
W44-22 
EE54^22 

¥ 0 0 12 12 24 

SoSiE? V/ 
A3 ^21 
U3 4-22 
CC94^22 
P104.21 
DD24^22 
084-21 
W44-22 
EE54^22 

G 0 3 13 16 

SoSiE? V/ 
A3 ^21 
U3 4-22 
CC94^22 
P104.21 
DD24^22 
084-21 
W44-22 
EE54^22 

H 0 4 10 "14 28 

SoSiE? V/ 
A3 ^21 
U3 4-22 
CC94^22 
P104.21 
DD24^22 
084-21 
W44-22 
EE54^22 1 0 _ 4 ^ fl 11 15 

SoSiE? 

N44-21 J 4 0 y lb 26 

8 

7^ " 4 1 U 

8 

B 0 _ 0 7 9 16 

8 

C H-5 :—ff ^T3 • -as 
8 

tD 0 3 a 0 14 
8 M 0 4 0 13 iy 8 F 0 0 B — 15 8 

G 0 0 0 0 0 

8 

H 0 3 8 0 11 

8 

1 0 S 9 11 ^ 25 

8 

J .. _ 6 0 6 ; 25 

17.4 

A - • -- • •—- - • 
17.4 

B - 0 0 0 b 0 

17.4 

0 0 0 0 _ 0 _ 0 

17.4 
b. "" 0 .0 0 10 10 

17.4 0 . 3 0 0 3 17.4 
¥ 0 a 0 3 b 17.4 
Q- 0 0 0 D " 0 

17.4 

H 0 0 0 0 0 

17.4 

1 0 0 0 8 8 

17.4 

J ~ =_ 0 __2 \_S 16 

35 

f\ 
=_ 0 __2 — _y 

35 

B —0 - 0 0 0 0 

35 

C 0 .0 _ 0 0 1 5 

35 
b 4 0 0 D 4 

35 E- -- 0 0 6 b" 0 35 
F . 0 2 __ 0 0 2 

35 
3 0 0 0 0 0 

35 

H (i 0 0 2 2 

35 

1:. 0 0 0 3 1 3 

35 

[J_ .. ^ 0 - b b__J 1 0 ~ £ol 

50 

A u 0 

wiBsm 

50 

B 0 6 0 8 8 

wiBsm 

50 

c - . — 0 D 0 

wiBsm 

50 
D . _ 0 _ 0 0 D . _0 

wiBsm 

50 E 0 . i 0 4 5 

wiBsm 

50 
F 0 0 0 y . . t 

wiBsm 

50 
b D 0 

wiBsm 

50 

H - 0 0 ~ 0 e 6 
wiBsm 

50 

1 _ : „ 0 6 0 3 . 3 wiBsm 

50 

j; 6 b 0 6 5 

100 

j; 

100 

B . „ 0 

100 

c D 5 

100 
b b 6 

100 • 0 100 ¥ b 0 100 
G D 0 

100 

D , . - 1 _ 0 

100 

1 i b . . .0 

100 

J D_^ 0 
renew « JS JS fie • K 
ted Ji Ji K fie ti 
tlmefad & rei^ curm liiBW eusM 'Him mtm 1 1 « "1 

ZD./ Zd.4 Z&.4 Z4.d Z4.7 . _ r 
za.z za.3 Z4.7 24.y 24.8 1 1 

:ueni 
^37744 
SbHLUMBERG^I^ 

ttl^MV—^ 
IFbistf 
County 0 
donth 5_ 

Start & fed Data 33-May-ll 
Start & ted Time 1615 _ 

Istarted & fad By IQ 
Cerlodaphnla dubla. 

too. bom date 22-6ec-55 
Neo. bom time BAYCH i 
'eetType 
illutlon Water smsr 

Unite tor Cone. * 
«3rd BROOD 
Teatvesaels 30 ml 
rest volume . 15 ml 
ncubator# 1 
Uflht 15lt/5dk 

S 
Selenastrum 10.05 ml 
TAT lo.06ml 
Test method. |EPAS2irR<i2-oi3nooz 



ROGERS &(>HjcxDrr 
l^JBORATGRY SERVICES 

HAIN OF CUSTODY RECORD PAGE 4- J-

Client Nome 

Address 

F«tared Cles/tjo) 

Cooled (les/felo) 
Container Type (E/£) 

Contotner Volume 

Somple Type CSrob/£ornposlle) 

Sample Source (WW. GW, DW, Other) 

Source Chlorinotcd {Xes/Mo) 

Lob Receipt D, Check 

Lob Receipt pM Check 

Preserved (Code) 
A-None D-NoOH C-Beric Add 
B-HNOj e-HCL H-A«csrbte Add 
C-H,SO. F-Na,S,0, I-

COMMENTS: 

3T?w/g-77-ts: 

/jC^ 

Relinquished by (Sig.) 

ot'chd bvQ Recvd. Intoct byQ Seol § 
Form Revised July 2008 

KNOWN HAZARDS ASSOOATEp WITH SAMPLES 
Oai.IVMTD i?7T 

Temperoture of blank or representative somple 

At time of collection •3' i TJ 

Recvd. Intoct byQI 
R/C COC FORM 



ROGERS &CAUJCOTT 
JABORATORY SERVICES 

RO. Box 5K5. QieenvUie. SC 20606 
Phone ̂ 232-1556 Fax (864) 23Z-ei«) 

• Shipplng Addreas: 42e FairforBst Wtay 
Greenville, SC2S807 

MAIN OF CUSTODY RECORD PAGE -J-j-L 

Client Name 

Address 

Date/Time 

^//r /V/« 
Received by (Sig.) 

Shipifer^Nome &T^ 

Date/Time 

SZ-^fn \/^IS 
KNODM HAZmOS ASSOCIAIfD MTH SA1IPLE5 

Rellnqi^ied by (^.) 
Q> 

Dote/Time 

1 
Received by (SigO 
0 
Shipper Name Sc g 

Oate/Time 

KNODM HAZmOS ASSOCIAIfD MTH SA1IPLE5 

Relinquished by (Sig.) 

Seal § at'chd byO 

Date/Time Received by (Sig.) 
® 
Sh^per Name ic § 
Seal i ol'chd byC 

Dote/Time 

'1 ^ 
I Recvd. Intact byO 

temperature of blank or representative sample 

At time of collection 
At time of lab receipt.., "C 

iQ/r> r^nr* cnPM 



Client Nome 

Address _ 

JABORATORY SERVICES 
P.O. BOK 6655, Gieenvflb, SC 29608 
Rhone (B6<^ 232-1556 Fax (864) 232-6140 
Shipping Address: 42e mibiest W^ 

Qreeiville, SC 29507 

^ A OkM j-rMUc,.rrf^ 

Report To: 

Telephone No. 

PO No. : 

FAX No. 

Project No. 

Rogers & 
Coltcott 
Lob No. 

AP 

yr/1 
Oote 

Time Sample Description 

Relinquished by (Sig.) 

Dote/Time 

^ ^Dote/Time Received by (Sig. 

Dote/Time 

OF CUSTODY RECORD PAGE ./ 

Recet 

(Sig.) 
0 
Shipper Nome Sc § 
Received by (Sig.) 

Shipper Nome & g 

SeojX gt'chd byQ Recvd. Intoct byC!j Seoli g dt'chd b:^ 

Filtered (Yes/^o) 

Cooled (yes/tjo) 
Container Type (E/SS) 

Contoiner Volume 

Dote/Time 

Oote/Tlme 

Dote/Time 

Recvd. Intoct by^ 

Somple Type (erob/Composite) 

Sample Source (WW. GW, OW, Olhe.';) 

Sample Source Chlorinoted (Yes/No) 

Lob Receipt CI, Check 

Lob Receipt pH Check 

Preserved (Code) 
A-None D-NoOH C-Bbric Acid 
B-roiO, E-Ha H-Ascorblc Acid 
C-H,90. F-No,S,0, I-

COMMENTS: 

J77V«fC_ 

ig'gr/ ot/ ^ 

KNCnm HAZARDS ASSOCIATED W1H SAMPLES 

Temperature of blank or representative sample 

At tirhe of collection. -T-q 
At time of lob receipt _-c 

Form Revised. Jiily 2008 R/C COC FORM 



ROGERS & CALLCOTT 
lABORAtdRY SiaiVICES 

P.O. Box 5655, Greenville, SC 29606 
® Phone: (864) 232-1556 - FAX: (864) 232-6140 

AN EMPLOYEE-OWNED COMPANY 
• 
# 

Client: Schlumberger Technology Corporation 
Sangamo - Twelve Mile Greek Project 
Attention Gary OdOm by email 

Laboratory Services Report 

DateR^orted: 06/07/2011 South Carottna Laboratory Ideat^cation 23105 
North Carottna Laboratory Certyicate Numb^ 27 
NELAP Laboratory Jdentfflcatlon E87822 

Sanqile Number Sanq/le Description 

IIIMIillllll 
niliiiiiiiiiiiiiiilii 

AP01430 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge 
composite, collected oh 05/25^011 at 11:20 

AD01554 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge 
composite, collected on 05/26/2011 at 11:25 

III 111 III I im nil I ll AD01638 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge 
II • 111 III 111II Nil I II composite, collected on 05/28/2011 at 0828 

The attached r^ort is for the sonnies that were received and are referenced above Rogers and Caltcott maintains a formal 
QA/QCprogram. Uitiess otherwise note^ dli anafyses performed under NELAP certification have complied with all the 
requirements of theNElAC standard. The anafyses met the QA/QC cot0dence interval for Mch testmethod unless otherwise 
quaiifled. Estimated uncertainty available upon request 

We tqtpreciate the opportutdfy to be of service to you. Please contact us at (864) 232-1556 should you have any questions about 
this report 

Results released by: Results reviewed by: 

Carbon copy : Email to L Ketcham S Handle A Kohier S Cory 

This ttpart may not be r^roduced, acBeptm fUU, witbqut written permJssian 6om Rogers & OUcott, Inc. 

6/7/2011 www.rogersandcaUcott. com Page 1 of 3 

http://www.rogersandcaUcott


ROGERS & CALLCOTT 
LABORATORY SERVICES 

Case Narrative 

AD01430 Schlumberger Technology TMC Water Treatrnent Plant fffluent Discharge 
composite, collected on 05/25/2011 at 11:20 
Composite sample AD01430 was subcontracted to ETT for Acute and Chronic 
Toxicity tests. 

AD01554 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge 
composite, collected on 05/26/2011 at 11:25 
This sample was an additional Composite subcontracted to complete the Chronic 
Toxicity testing. 

AD01638 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge 
composite, coiiected on 05/28/2011 at 08:28 
This sample was an additional composite subcontracted to complete the Chronic 
Toxicity testing. 

6/7/20J1 www.rdgersandcallcott. com Page 2 of 3 

http://www.rdgersandcallcott


Sample Number Sample Description, Date and Time CoUected 
AD01430 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge composite, collected bii 

05/25/2011 at 11:20 
Parameter Result Unit Flag RDL Date/Time Analyst Method 
Subcontracted Sample Analysis "" Cothpleted ^ Q&07I20U 00:00 

Anajysls comment for Subcontracted Sample Analysis: See enclosed subcontract report which Includes a total of 7 pages for Acute and Chronic 
Toxicity from ETT Environmental Inc. 

Sample Number Sample Description. Date and Time Collected 
AD01564 Schlumberger Technology TMC Wafer Treatment Plant Effluent Discharge composite, collected on 

0^6/2011 at 11:25 
Paramet^ Result Flag RDL Date/time Andfyst Method 
Subcontracted Sample Analgia Cdrhpletod " 06/07/2011 00:00 

Analysis comment for Subcontracted Sample Analysis: See enclosed subcontract report which Includes a total of 7 pages for Acute and Chronic 
Toxicity from ETT Environmetrtal Ina 

Sanwle Number Sample Descriptlqn, Date and Time Collected 
AD01638 Schlumberger Technology TMC Water Treatment Plant Effluent Discharge composite, cbllected oh 

05/28/2011 at 08:28 
Parameter Result Unit Flag RDL Ddte/Tlme Analyst MeUiod 
Subcontracted Sample Analysis Completed 06/07/2011 00:00 

Analysis comment for Subcontracted Sample Analysis: See enclosed subcontract report which Includes a total of 7 pages for Acute and Chronic 
Toxicity from ETT Environmental Inc. 

6/7/2011 vnrn.rogersdndcallcotLcom Page 3 of 3 



ETT nvtronrnwrtaii tn& <864)877-6^3 * Pax (864) 877-6038 
RO. Rcnr 18414, CimanvUla. tiU 3UB06 4 CiBflsmah Court Graer. SC 29680 

Ceriodaphnia dubia Survival and Reproduction Test 

EPA^21-R-02-013 Method 1002 

Test Species: Ceriodephnia dubia 

Client: SCHLUMBERGER 
Facility: EFFLUENT 
NPDES #: SC 

Test Date: 
I 

Laboratory ID#: T37846 

2S-May-ll 

Teit Reviewed and Approved By: 
Robert W.Kel1ey,Ph.D. 
Laboratory Manager 

]Certincadon#ES7819 
Ted rewitt pnwaled In thh report eonferm to nil icquliciieiili of 
mAC, oondnaed indw NBLAC CettUlcdiDn Neinber Eg7819 
Florida Dept. orHealSi. Inotudcd leialls pertain only to pntridcd loniplai. 

SCDHEC CoHneation #23104 

NGDENBGertineaUoii# 022 



B H E_C 

SiMth Csmlba Doymrlmeef •rTllnllh 
and ftMiral 

DMR Attachment for Chronic Multi-Concentration 
Whole Effluent To^city Test Jtlesults 
Using Linear Literpolation 

TWELVE MILE CREEK RESTORATION I Permit midto SC 
FINAL UMltS 04/01/2010- Psnimeter Code TCP3B 

Dladiaigo number 

MLOOl Cro 17.40% effluent 

Voar Month pay Year Month pay 
Monitoring period Ftom II 5 1 to II S 31 

MoilaliBrDatt Repraduetion Dats 

Date 

Lab ID 

1C2S-

dShrChnnieLCSO-

.254dayTll 

23104 

<8.0% 

66.70% 

%SarvivdEi^mCIt> Oi)% 

%R«|iroductionBfflictatCTO 86.4% 

Group #AduIl8 4 Dead Group 

.. Average. 
Group 

Vnrfanee 
0 10 0 31.6 .982 
8 10 0 _2ao. . . . 69.11 

17.4 10 0 AJS -687;' . _ 
35 10 0 4.1 7.11 
50 10 3 ,0.9. _ . .0.99 
100. 10 10 . 0.0 080 

MotlalllyDala Repreduetian Data 

Group SAdulta Sbead 

Date 

Lab ID 

1G23? 

dShrChnnleLCSO-

.23104 

Graup 

Averaae 

dnap 

Varianee 

HSurvlvnlBffMtatCIC-

% Rqiroduetlon Effliet at CTO 

Signotare of Ptlue^ial EicecuSve ORbor or Authoited'Agent 

Nanc/ntle of Principal Exootitiva Offloer {typed or primed) 

DHEC 3710 (8/05) 



CHRONIC DEFINITIVE SURVIVAL AND REPRODUCTION/GROWTH TEST 
Statistical Analyses 

aient: TWELVE MILE CREEK MStdRAtlON PROJECT 
Sample Idlraitification: EFFLUENT 
Test Date: is-May-zon 

Teits Iter NanulUy and HetmtoncUir orVortaoce SampbVio 
Parmuur Tut Used Result . . Sample Date Sample Uwd 

Noitnolity N/A N/A SaiqileA 25-May-Jt 25-May^U 26May-n 

VaiiaiBS N/A N/A SanqslcB 26-Miiy-M 27-May-ll 28-May-tl 

SoniploC 28-Msy-It 29-Mny.II 30-May.rll 31-May-ll 

Tests for Differences in Survival and Reproduction 

Tat Type Uwd: Uanr laicrpotatlon 

% Effluent-

Effect Control 

Survival 100.0% 

% redaction 

Repfoduetien 

% reduction tomoothetP 

Variance - 9.82 

.8.0% 

•100.0% 

om 
20.0 

36.7% 

69.11 

17.4% 

100.0% 

4.6 

85.4% 

6.27 

33.0% 

100.0% 

0.0% 

87.0% 

7.11 

50.0% 

70.0% 

97.2% 

0.99 

100.0% 

0.0% 

100.0% 

0.00 

4ccembillty Criteria Value 

CVrCoeg of Variation 

PMSD:%MSP 

MSDiMln. Sign. Dlff. 

9.9% 

11.9% 

3.8 

Upw Limit LdwLithlt 

42.0% 

37.0% 

is% 
11.0% 

Acceptability criteria limits not Btoeeded 

raSPotaE^ata 
ISnryivBl ias= 

1C25= 

Hypothec Tadng 

NOECReprodm 

aVRggoAioti^ 

47.5% 

<8.0% 

<8.0% 

TECT RESULTS 

%Reductian per Linear interpolation 

(gCTCof 17.4% 

Survival cfiisict 

Reprodnctlon effect 

0.0% 

85.4% 

FAIL 

ConcentratiQn-Response: Survival 

em R.4« ism nm 
Test Concehtreflon 

ConeiifTtrlitlon>R«ponsc Riproduotlon / 3revth 

ocnte em itm ism" som 
Test Concentration 

Comment 



:ilent SCHLUMBERGER.. 
Sample ID muewY 
Nf>DES# SC 
County 0 
Month ' 6 • 
Start &.fed Date. _ 
Start & fed Time .. IWU 
Started & fad By 
Teet Orflanlam Ceitcxiaphnia dubia. 
too. bom data 

Neo. bom.tlme ^ 
Peat Type SCOT 

Dilution Water MH5P 
Jnlte for Cone. % 

%3rd BROOD 
reet.vessels 30 ml 
rest volume 15 ml 
Incutmtor# 1 ^ . 
Jflht 16lt/Bdk 
nitlal Temp'C J4.y 
Selenaatrum ).Q5 ml 
fAT >.05 mi 
Test method 3>A821'W)201S;iaa2 

8% J PALE ON "DAY 2 
N/A=NO ORGANISM IN CUP 

TTO 
N/A-Lost or not used 
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Client Nome 

Address _ 

ROGERS &CAIJJC30TT 
jABOaATORY SERVICES 

F'.O.Box5eS5,.QreenviDe,SC^08 
l?hone^)2^1^ Fax (864)232-6140 
Shipping Addiess: 426 FeirfbiastW^ 

aeemllte^SC 29607 

•'an^s^CA-iLopTr 

vHAIN OF (XJSTODY RECORD PAGE i-

Report To: 

TeleptiOhe No. 

PO No. : 

FAX No. 

Project No- " /~)v\ 

Rogers Sc 
Coltcott 
Lob No. 

O N SO 

rrl/ 
•Dole 

Time 

//an 

Sample Description 

^7^ PKdf. 

A-

Filtered CCes/ljo) 

Cooled (les/No) 

Container Type (B/C) 

Container Volume 

Sample Type (Qrob/Somposlte) 

Sample Source (WW. GW. DW, Other) 

Sample Source Chlorinated (3Ces/No) 

Lab Receipt C|, Check 

Lob Receipt pH C^heck 

Preserved (Code) 
A-Nona D-KoOH C-Boric Acid 
B-lWOt E-Ha H-A«cocb)e Add 
C-H,SO, F-No,S,0, I-

COMMENTS: 

1 1 1 
SAMPLOI-^ ^ , y) 0,1./^ 

/ssr 

1 
Jtecelye^by'(Sig.) y 

ShlpJwTfeme^f^^ ̂  

1 ' ' ' d\ ^ 
1 KNOim HAZARDS ASSOOAIED WITH SAMPLES 

Relinqrifehed by (Sig.) Dote/Time 

1 
Received by (Sig.) ! 
0 ! 
Shipper Nome & ff 

1 / Dote/Time 
' 

i! 

^ 
1 KNOim HAZARDS ASSOOAIED WITH SAMPLES 

Relinquished by (Sig.) 

-T-T-T 

Date/Time 

1 
n ^ Waaf ^ 

Received by (Sig.) 

Shipper Name & § 
Jt ..I*..!..! L.../1 

Dote/Time 

1 f^ficvd Intoct T 

Temperature of blonk or representative sample 

At time of collection f/—."C 
ii At time of lob receipt *C 

Form Revised'July 2008 
fWwVW* IllhVWk brjr 

R/C COC FORM 



Cllsnt Nome 

Address _ 

XABORATORY SERVICES 
P.O. Box 5e55.,Qraenvnie.,SC 28606 
Phone (664232-1556 Fax (664))232-6140 

ipping Address: 426 l^'rfonast Wcy 
Qreenvaie, 8029607 

"Report To: 

Telephone No. 

iPO No. 1 

FAX No. 

Project No. *7^ 

At) 

Rogers & 
Collcott 
Lob No. 

Yri/ 
Dote 

.^4 

Time 

JJJS 

Sample Description 

itJafkrthnAmiue'if* 
4^ 

HAIN OF CUSTODY RECORD PAGE -A. J-
Filtered QCes/fclb) 

Cooled (Yes/tlb) 
Container Type (E/Q) 

Container Volume 

Sample Type (£rab/£ompo3ite} 

Sample Source (WW. GW, OW. Other) 

Sample Source Chlorlnoted (Yes/hJo) 

Lob Receipt CJ. Check 

Lob Receipt pH Check 

Preserved (Code) 
A-Nom D-HoOH 6-Bortc Acid 
B-HNOi E-Ha H-Ascorble Acid 
C-H,SO, F-NoiS,0, I-

COMMENTS: 

//:zs'o*A 

Dote/Time 

Received by (Sig.) 

Shipper Nome & # 

Dote/Time 

Dote/Time 

KNOWN WQMDS XSS0CIA1ED WIN SMIPIXS 
5^ ST i-*s5 

Relinquished by (Slg.) 
® 
Seol' g ot'chd byQ 

Dote/Time Received by (Sig.) Dote/Time 

Shipper Nome tc § 
Recvd. Intoct byQ Seal # ot'chd bvO Recvd. Intoct byQ 

Temperature of blank or representative sample 

At time of collection -0 
At time of lob receipt ."C 

FormiRevised Julv 2008 R/C COC FORM 



ROGEBS &CAIIJOOTT 
JAJBORATORY SERVIC3ES 

P.O. Box 5855. OrBanvOla. SC 29806 
Phone (B64] 232-1656 Faxi(W) 232-6140: 
Shipping Address: 426 FtfrfbrastW^ 

GrsenvBIs, SC 29807 

OfAIN OF CUSTODY RECORD PAGE 

Client Nome ^ C^U^/TTT" 

Adidress 

Report To:. 

Telephone No. 

PO No. : 

FAX No.. 

Project Nn. "TTfl ^ 

•l\D 

Rogers & 
Collcott 
Lob NOi 

Yr.// 

Date 
Time Sample Description 

A==)^. 7 

FHtered Ctes/^o) 

Cooled (ies/No) 
Container Type (E/ii) 

Container Volume 

Sample Type (Srab/Qomposite) 

Sample Source (WW. GW, DW, Other) 

Sample Source Chlorinated (Yes/Uo) 

Lab Receipt Ci, Check 

Lab Receipt pH Check 

Preserved (Code) 
A-Nons D-NoOH C-Boric Acid 
B-HMO, E-HO. H-Ascorble Add 
C-H,SO, r-No,S,0, I-

COHMEiNTS: 

s pL -)} u • / 

Received by (Sig.) A f 

Shipper Name tt § 

Date/Tkne Received' by (Sig.) 

Shipper Nome & § 

Date/Time 

SUITS'k I n?ao 
Dote/Time 

KNOWN HAZARDS ASSOCtAIED WIIH SAIifi>LES 
^ £F7rj-f4i3 

Relinquished by (Sig.) Date/Time 

Seal i ct'did byQ Recvd: Intoct byQ Seoi # 
Form Revised July 20G8 

Received by (Sig.) 

Shipper Nome d: 

Date/Time 

at'chd byC Recvd. intact byQ 

Temperature of blank or representative sample 
At tkne of collection S-C?— "C 
At time of lob receipt rCy 

R/C.COC FORM 
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Prepared for; 
CH2M Hill 
198 Old Henderson Road 
Central, SC 29630 

Prepared by: 
Hydrosphere Research 

test Location: 
11842 Research Circle 
Alachua, FL 32615-6817 

Contact information: 
Craig Watts, Lab Director 
Tel: (386)462.7889 
Fax: (386)462-7264 

Test Number: 
CH2-SC 11104 

Toxicity Test Report 
Test Type: 7-Day Chronic Static Renewal 

Definitive Toxicity Tests 
May 4,2011 Initiated: 

Hydrosphere Research is a NELAC/P Certified Lab (E82295) 
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Synopsis of Bioassays for CH2M Hill 

Personnel at GH2M Hill, South Carolina, collected a series of composite samples on May 3,4, & 
6, 2011, from the site labeled WTP Discharge at the TwelVemile Creek Restoration Project. 
Hydrosphere Research received these samples in good condition. The Chain of Custody forms 
are included as Appendix A. 

Using these samples, a series of 7-day chronic static renewal definitive bioassay tests were 
conducted with the water flea {Ceriodaphnia dubid). Test concentrations were 0 (control), 8, 
17.4,35,50,& lOOpercenteffluent. Bioassays were initiated on May 4,2011. 

The results are included as Appendix B and summarized in the following table: 

C. duhia 
Percent Final , Three Brood Totals 
Effluent Survival (Average# of 

(%) neonates / female) 

W
TP

 B
bc

ha
rg

e Control 100 " 34.2 

W
TP

 B
bc

ha
rg

e 

8 100 36.3 

W
TP

 B
bc

ha
rg

e 

17.4 100 33.9 

W
TP

 B
bc

ha
rg

e 

35 100 20.9 

W
TP

 B
bc

ha
rg

e 

50 80 7.8 

W
TP

 B
bc

ha
rg

e 

100 0 0 W
TP

 B
bc

ha
rg

e 

IC25 - 27.5% 

These bioassays were initiated witiiin 36 hours of the sample collection time and were acceptable 
tests based on control survival and test conditions. 
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NPDES WHOLE EFFLUENT TOXICITY TESTING REPORT FORM 

. All blanks on 01^ tana are tp be filled in. 
• « A M M A ft a |y* • ^ K ^ • ' I . M 

1. All Chain-of-Custody Fomu " ^ x^l z AU Rderence Tixdcant Dab for each Organism used in Test aiid Ciuient Contioi Ch^ for each (>rgan^ X II ' z • •• AU Raw Dab (BeiichSheete) Pertaining to the Tests (i^ aU plgrsical cheinlcal and btbfoj^od measiiiemmts) X 1 
.••.•4. •• AU Result Calculations X 1 

"•••5. Discluuge Monitoring Reparb([3MR) when A{>pUaible ~ NA 1 

jjfotiUtjf/bdustiy^ent nairi« ^ TwefoemifoGtedk Restoration I^ect 
|[ ftmlt n^b^ .V' u-'y'- Unknown |'Ciimnly: ;•••>::; V;-;^ Pickens 

... ... _ _ . " • • •• 
' ipoOTultarit cbmpa^ MiTO Hydrosphere Research p8Q 4627889 
Dates te^^ condnded^Pp^. 05/04/11 End: j te/ll/ll 

G. Flaig; M. Foti, K. Waterman 

Au^d^ signabjwd .•••••: V i ^ Date: 

CH2-SC111M N. Reeves 

ieriod eind date oh v riridi fids.t(%.b (fiU(^ quit 1^ the ilifoerilihn^ftc^)- 1 1 Rmdfae test. m X 1 AddiUohaltret: :; | NA 1 ^palled jfoqfinhjfest d^ NA II 

y 

No, 
Date Allmc . 

• Cqlle^d 
••'••ihb : 
&inple#. : (^b 

;'24HHi^.:v: 
Cqinpqdb 

Temperature iliUtialBjedduad 
Chlorine 

LabDecbforinatimi 

Y/N Chemical Used 
(6/03/11.1235 11104A NA X 07 <0LO4 N NA " 1 - (6/04/11-1245 11104B NA X 1.4 <0.04 N NA 
(6/06/11-1205 11104C NA ~ X lA <104 N NA 

A..;.. NA NA NA NA NA NA NA NA _ _ " 
i.'S,. .• •• NA NA NA NA NA NA NA" NA 
6. NA NA NA NA NA NA NA NA 

• 7-J: NA NA NA NA NA NA "NA" NA 
NA NA NA NA NA NA NA NA 

' 9. .••• NA NA NA NA NA NA NA NA 
' M NA NA NA NA NA NA NA NA 

1 Wetlce ~ ';:;j8iue'iiM OUicT •"••••• 
(describe) 

Samples Aerated | 1 Wetlce ~ ';:;j8iue'iiM OUicT •"••••• 
(describe) 

Yes (describe) ' ^NP.5|| 
II Refrige^u^fors^j^ X NA NA X, An samples for Sminutes 

::};v;vBqs ;".Vv>^ -•'-'•'Hand ••---• : . r'nmmnn ;v-j • ::};v;vBqs ;".Vv>^ -•'-'•'Hand ••---• <>rter Yes (describe) 
y Samples ddiyeredby: NA NA X 1 NA X 
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SUMMARY OF TEST CONDITIONS 

'mm Test 
b^':/;;-Cdh<:(ifntMfibhB*';^ Species 

y'^Orpnism'i 

;V:v,;Ainortrtt4«;V;';^j 

:;-::;v^Fed X 
^chamber ' 
i Volbirtt 

vVbihine^bf;^ 
IBfflnent 

v^^illsedv.::^;; 
iitti 
•ivChainbft.";;; 

0,^ of ^ 
*0f 

::Ri^llcaties ; ; 

•••::Ternplv"';; 
::- :>Ranger \m-irctm. 

F 0,8,17.4,35,50,100 CD <24 hours 0.1inlYCT + 
0.1 rnl SL cap Ix/day 30 rnl 20nil Plastic cup 1 10 25.0 ±1:0 

NA NA NA NA 1 NA NA NA NA NA NA NA NA 

NA 
:^;:;:::;:::sini^-y^ ;:;::;;::iMulti^e:;;:::y,;: v;-: •.•.•Conifiiluoias 

NA X NA 

iduof control waf6R 

..DatesofTest,. .. , 
Tri^HbuM cnr Cbthmendaily 01^ 1 

Begin 
Tri^HbuM cnr Cbthmendaily 01^ 1 

KCI 05/03/11 (B/10/11 ! CD In<House i IC» = 243.92ing/D ' 
NA NA NA NA NA : NA 

•Please fiUiflie iype of Tesf box with ttie appiopriate tetter 

A. 48-Hr/NoivltenewaI/S&i^C6noentiation'j5creen) 
B. 48-Hr/Naav-RaiewaI/Mulli'CiKioentralion(befiiiitive) 
C 96-Hr/Reiiewed'Eveiy 48 tbs/Sing^ Concentration (Screen) 
D. 9&A/Renewed Every 48 Hrs/MutlConcentration definitive) 
E. 7-Day CliTanic/SingIeConcentnilton(5crea))/RenewedDaiW 
F. 7-Day Clii(Ac/Mti3ti-ConcentrBtion(Definilive)/Retiewed Daily 
G Other (described in file "G° box) 

••list all ooncentrations of efflnent nsed 0%, 6.25X, 125%, 2SX, 50%, lOOX), 

•Write appropriate tetters for the following spedes in this column; 

CD - Certoiaplmin diibitt 

SS - Meitntei hoyi^u Onterid'silverside) 
MS - Americmn^sbah{tt(kftmalyMysidopa8bahm,myAdata!mp) 
CL - Q^prme(teieedn (banneifin shlrier) 
Oflier - Please describe: 
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TEST RESULTS 
ACUTE 

TestSpedes 

T.A 
. ConceiiliatioiisV.' • 

•.Sample'. \ 
Composite'. 
Sample' 

StMorfallty' LOV 

Cqn^*.;. NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA - NA NA NA NA 
NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

••Controif. NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

^rlality in appropriate column (48 or 96 hr) for organisms (use abbreviations shown on footnote "c" of page 2) that you list under 

»Ust an coricenttatibns of effluent used 0%, 6^%, 12.5%, S%, SOX, 100%). 

<Beoard number that corresponds with the number of the sa^le in the "Date & lime Collected" colunm in sample section on page 1. 

'Ust % MmtaUly for each organisih aitd control if you are conducting a ring^e conooitiation (Screen) test 

'If multirconcentratiori (Definitive} tests am conducted on grab or composite samplm, record the calculated LGo in this colniiin for each sample. 
Enter °N/A° in afi % Mortality colunuis and LCso box at bbttcnn of tbis hdile. 

SpedM W 
If a sipgleconcentratian (screen) test is conducted and >50% mortali^ occurs in ai^ one of the 
four grab or coiiqrosite samples, record <100% in fiiiscoluiiin. If^SOX mortalifyoocursinail 
four grabs or composite^ record >100% in this cdumn. Draw a line thinugh the LCM (column 
in the above table. 

NA NA 

If a sipgleconcentratian (screen) test is conducted and >50% mortali^ occurs in ai^ one of the 
four grab or coiiqrosite samples, record <100% in fiiiscoluiiin. If^SOX mortalifyoocursinail 
four grabs or composite^ record >100% in this cdumn. Draw a line thinugh the LCM (column 
in the above table. 

! NA- NA 

If a sipgleconcentratian (screen) test is conducted and >50% mortali^ occurs in ai^ one of the 
four grab or coiiqrosite samples, record <100% in fiiiscoluiiin. If^SOX mortalifyoocursinail 
four grabs or composite^ record >100% in this cdumn. Draw a line thinugh the LCM (column 
in the above table. 

^ trxA . 
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TEST RESULTS 
CHRONIC 

VVVTest. 
Specie^ ' 

; ^ . ICa, ^ ^ • 
VVVTest. 

Specie^ ' \V:; Fecnndl^ 

CD 0,8,17.4,35,50,100 NA 275% NA 

NA NA NA NA NA 

NA NA NA NA _ NA 

'Use abbreviations shcnvn on footnote °c" of page 2. 

"Ust an concentiations of effluent used ri.ev 0%, 6.25X, 125%, 25%, SOX, 100%). 

CD Survivsl ip Cuttrol (>80%) 100% 

^tta|eNmpsto of Ypui^]p«Feii»alein CD Control. . : 34.2 

Fid Suxvival^in Control (>80%) NA I 
Ayei^ 
(tmy^W ̂  obitibi^ NA 1 

1 MS Survive in Control (>80%) NA 

1 (D^ADW0.^niK/M5insuridvbi£ NA 

SS Survival In Control (>80%) NA 

Amage SS Dty Welkin Control : . 
(min inunediate ADW050 mg/SS in surviving cmtrols) NA 

. i ri—r ^e-



Summary of Observations and Peviations from Protocol 
A series of 7-day chronic static renewal definitive bioassays were initiated oh May 4, 2011, for 
CH2M Hill's Twelvemile Creek Restoration Project, Pickens County, South Carolina. 

During these tests dissolved oxygen, temperature and pH remained within the limits established 
in the test method. The results of the standard reference toxicant tests, provided in Appendix C, 
indicate that the organisms Were of normal sensitivity for this laboratory. 

There were no unusual Observations or deviations from stwdard test protocol. These test results 
only relate to the samples described in this report and meet all requirem«its of NELAC. 

Notes: 

Bioassay reported herein were conducted in accordance with one or more of the following: 

a. U.S. Environmental Protectidii Agency. Methods ibr Measuring the Acute Toxicity of EfSuents 
and Receiving Waters to Freshwater and Marine Organisms. Fifth Edition. EPA-821-R-()2-0i2. 
October2002. 

U.S. Ehvironmcntal Protection Agency. Short-Term Methods for Estimating the Chronic Toxicity 
of EfBuents and Receiving Water to Freshwater Organisms. Fourtt ̂ tion. EPA-821-R-02-013. 
October 2002. 

U.S. Environmental Protection Agency. Short-Tom Methods for Estimating the Chronic Toxicity 
of Eflluents and Receiving Waters to Marine and Estuarine Organisms. Third EditioiL EPA-821-R-
02-014. October 206i 

The C. dubia acute bioassay and the P. promelas (C, leedsi), acute bioassays are conducted by methods 
summarized in Tables 11 and 13, respectively, of the document cited in l.a. above. 

3. Ch^cal and physical, parameters reported herein were determined by mediods described in 'Tvlethods ibr 
Chemical Analysis of Water and Waste, EPA 600/4-79-020, March, 1984, 

4. The adverse ef^ moisured in acute tests is mortali^. Assessment of mortality is descrSred in documents 
listed above. Chronic test endpoints are mortality a^ reproduction or growth, and asse^erit of these test 
midpoints are also described in the appropriate documents listed above. 

5. Bioasmy tests were performed at Hydro^hete Research, 11842 Research Circle, Aladiua, H. 3261S, 
teh^honc number (386) 462-7889. This labpratbiy is NELAC/P certified by the State of Florida Department 
of Health and Rehabilitation Services (Certification No. E82295). 

The C dubia teat organisms were cultured in-house. 

f\A T\ 



Appendix A 

Chain of Custody 

or^ t ttrsA Ti« n 
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CHAIN OF CUSTODY 
Please complete ALL fields other than grey areas 
(grey areas are to be completed by lab personnel) 

M0fiH>d<rfSbipment 
liiSiiISi* wmmmmm 

Qf=^exOvefnigh't • 
acnpirtPJcfmjj ... 
pup« 
PGmybound , 

Sample Kit Received By (Prim <^rly and^) 

sjhl iJ v^U-lMSpti Date! 

Qpndition of Seal Upon Receipt (Check One) 
)iCintact 
'n Other (descritio) — -. • ^ 

Ship Sample Priority Oyemight To 

Hydrosphere Research 
11842 Research Ciicie 
Alachua, FL 32615 
{386)462-7889 

Be sure fo mark far Saturday detfyerv lf aoompriate. 

Refrigerant UMd for Shipping 

^Wetlce 
• Other. 

Sampling Location 

Samples must arrive at the lab at 6.0'Corle^ 
but never frozaru Pack cotder complalely with 
Ice.before shipping. 

Permit# 
/.HIM 

County Sam^^ollected in 

Sampie(s) Shipped Via 

^Fed Ex 0 Greyhound 

• aient • UPS 

nniher -

Composite Sample information 

Samples/ Hour Volume/Sampie noil 
Total Hours Total Voiume_ 

inifiatad 

Ended DateJ 

DatsSjl I// Tims 

i Tirtie 

Chilled During Coiisctlon ^es UNo 

Sample 
Type 

Outfall 
Number 

Time 
(24 Hour 
Format) Sampled By (Print Clearly and Sign), 

S i n il!S5 4^-J-4/JIE^ 

Mill,Mil Mll..li,.l'.V| 

Distribution White (Original) - Lab, Yeiiow - Lab, Pink- Client 

See Provisions on back _ ysiTTri% n/n : 
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CHAIN OF CUSTODY 
Please complete ALL fields other than grey areas 

(grey areas are to be completed by lab personnel) 

^thpa of Shipment 
ippaSipMi Of^pdExerotind 
O^Fei^Ovanrishi ' 

Q UPS - ^ . 

ii® 
v •• 

: A 'I; •VI 

Sample Kit Received By (Pnrit Clearly and Sl^) 

Date. 

^nditlon of Seat Upon Receipt (Check One) 
^ntact 
d Other (describe) • _ ^ 

Ship Sample Priority Overnight To 

Hydrosphere Research 
11842 Research Circle 
Alachua. FL 32815 
(386)462-7889 

Be auTB to mark for Saturday cte/Zvery If appmpriata. 
Sampling Locatioi 

Permit# 

COuiity Samples Collei 

Refrigerant Used for Shipping 

^Watlce 
0 Other ^ 

Samples must arrive at the tab at &0'C or less 
but never frozen. Pack cobier completefy wflri 
fee before shioBlna. 
Sampie(s) Shipped Via 

JCFedEx 
n Client 
• Other _ 

• Greyhound 
• UPS 

Composite Sample information 

Samples/Hour ^ Volume/Sample 0 

Total Hours 

Initiated DateS] 

Total Volume 

Ended Date^ 

i ̂mejl!tfr 
^ Tlmei^^r 

Chilled During Collection ^Yes ONo 

Outfaii 
Number Date 

4i 
Time 

(24 Hour 
Format) 

Sample 
Type 

• 
Sampled By (Print Clearly and Sign) 

ixlTP 

tteilriqutohed By (Print Clearly and Sig^ iK7 Das Time 

5N \7?'7c 
Shipped Via 

Received By (4rint Clearly and sign) Dale Time Relinquished By (Print ClArly and Sign) Date Time 

MV 5D-5A\ 

5".5^. liTo 
_ 

-

White (Onginao - Lab. Yellow - Lab, Pink -r aient 

_ See Provisions on back jr\T.Tf% y?!.J_T\ _ _ _ _e _e _ _ 1?. 



HVDROSPHCRe 
CHAIN OF CUSTODY 

research Please complete ALL fields other than grey areas 
(grey areas are to be completed by lab personnel) 

Ship Samplfi Priority Overnight To 

Hydrosphere Research 
11842 Research Circle 
Alachua, FL 32615 
(386)482-7889 
Be sure to mark for Saturday da/iVwv tf approprfafe. 
Sampling Location 

Pcrmtt* 

County ^mpies Coiieded in 

Refrigerant Used for Shipping 

Wet Ice 
• Other _ 

Samples musf arrive at the 1^ at 6.0'Cor less 
but never froien. Pack coder completely with 
ice before shtopina. 
Sampie(s) Shipped Via 
^edEx 0 Greyhound 

• Client GUPS 

• Other. 

Coihposite Sample information 

Samolee/Hour iL VolumeflSamble 1*7 Pl ̂  

Total Hours Total Volume 

Initiated Date rjr Time iZAor 
Ended 

Chilled DurihgCollectlon jj^^es Q No 

Outfaii 
Numiaer Date 

4^ 
Time 

(24 Hour 
Fomiat) 

il'Or 

Sample 
Type 

I I 
/ 

•s 
«I „ Sampled By (Print Ctearly.and Sign), 

\^'fP OiAriksMy. 

liiiiiii 

Relinquished By (Print Cleariy and Sign) 

Distribution White (Original) - Lab, Yellow- Lab, Pink- Client 

See Provisions on back. . r\ A T> 
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Snrvhral & Reproduction 

CUtott OCM Hill - Soudi Carolina 

Cm^ \ \\\Cy^ 
•: CerivdofMaiUbla \ ^Cediii CD 

tPfenS^Vfo I ; Ai^l 

iiiuaflonftites 1 5-4r-iV 1 Tmnioiiiubaits -1 5-ll.l\ | 

jSampItnettriptlon:- ----

..' .'.IMVcoctJ 30oitl1»ltieCBp 1 ::. 

•vTottVilii^ 20«L»perreplic«e |;^; 
Uj\ P ^livsci'^avi^e. 

0 

Control 

.IttlUwCnBt) 

iiuMv 
rttaodj L&r: F' M -r iiuMv 
rttaodj 
iiuMv 
rttaodj 

w~ Qj'lj m 35 V y (is 0"? 0 33 
/ y 0? 9 42b 33 
/ J: i>. Ob: (2«'o 9 ^ie> 33 
«/ J\ 0 • 34-
>/ / e»/;i 9 4Z 
J y 0 az 
V, y ? 3i 
V V i • ©q C^\2 2^ 

4z y V 6 • to, 2^ 
4z 

10 10 (0 \DI ' iO \c;> ID ' 

f 
B 

[A 

y 
:c 
y 1 
It: 
it 
(c ^ 

t: 
it, 

f 
B 

[A 

y 
:c 
y 1 
It: 
it 
(c ^ 

t: 
it, 

f .••«•,:•• |:v:V:0;| 
..-Unanil.% ..." 

f 
B 

[A 

y 
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start Date: 
End Date: 
Sample Date; 
„Comment8:_ 

5/4Q011 
5/11/2011 
5/3/2011 
WTP Dlscharne 

Ceriodaphnia Suivivai and Reproduction Teat-Reproduction 
Test ID: 11104 
Lab lb: HR-Hydrosphere Research 
Protocol: EPAF 91-EPA Freshwater 

Sample IDr 
Sample Type: 
Test Species: 

CH2;SC 
EFF2-lndustrial 
CDrCeriodaphnia dubia 

Conc*% 5 6 8 9 10 
tB4^b Control 

8 
17.4 

35 
SO 

100 

35.000 •33.000- 33.000-
33.000v^ 38.000 - 40.000./ 
32.000 - 35.000 - 32.000-
29.000 - 25.000 - 24.000-
3.000- 10.000- 10.000-
0.000 ̂  0.000- 0.000-

33.000-
33.000/ 
33.000-
25.000-
0.000/ 
0.000/ 

34.000-
36.000-
32.000-
15.000-
6.000-
0.000-

42:000-
35.000^ 
33.000-
24.000-
8.000-
0.000-

32.000-
36.000-
33.000-
16.000-
0.000^ 
0.000-

32.000 -
42.000,/ 
35.000'' 
20.000-
20.000V-
0.000 -

2aooo-
36.000-
34.O0O-
17.000-
5.000/ 
0.000"' 

42.000-' 
34.000-
4O.O0O-
14.000-
16.000/ 
0.000 • 

Transform: Untiransformed 
Conc-% Mean Mih Max CV% N 

Rank 1-Tailed 
Sum Critical 

Isdtohlc 
Mean _N?Mean 

iB-Lab CoQtrd 34:200V 1.0000 34.200 26.000 42.000 13.907: 10 36.250 1.0000 
'v: -• 8 " 36.300 \^1.0614 

33.900 V^.9912 
36.300 33.000 42.000 8.115 10 127.00 75.00 35.250 1.0000 

17.4 
36.300 \^1.0614 
33.900 V^.9912 33.900 32.000 40.000 7.152 10 104.00 75.00 33.900 0.9617 

*35 20.900 V 0.6111 
7.800 /0628I 
0.000/0.0000 

20.900 14.000 29.000 24.754 10 56.00 75.00 20.900 0.5929 
*50 

20.900 V 0.6111 
7.800 /0628I 
0.000/0.0000 

7.800 0.000 20.000 83.481 10 55.00 75.00 7.800 0.2213 
*100 

20.900 V 0.6111 
7.800 /0628I 
0.000/0.0000 0.000 0.000 0.000 0.000 10 55.00 75.00 O.ooo 0.0000 

AuxlHary Tests Statistic Critical Skew Kurt 
Kolmogorov DTest indicates noh-hdrtnal distribution (p <= 0-01) 
EquaBty of variance cannrrt be confirmed 

1.41378 1.035 0.55051 1.04775 

Hvpothesie_Teat(1.-tall.0.0S) NOEC LOEC ChV TU 
Steers Many-One Rank Teist 17.4 35 ~ 24.6779 5.74713 

Point SD 
Linear interpolation (200 Resamples) 

95% CL Skew 
IC25 27.503 1:550 24:938 30.580 0.4737 

Dose-Response Plot 

Pagel ToxCaic vS.O j23 Reviewed 



Water Quality I Chronic Freshwater M^hod (EPA-«21-R-02-013, Method 1002.0) 
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V, Water Quality II Chronic Freshwater Method (EPA-<821<R-D2-013, Method 1002.0) 

HliDadSPHlBillll 
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r«i.t CH2-SC 1 , \\\Ci4^ in; 
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UjrP ^vscJhcurg^ 
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Conduttivfty:(^inho/cm);n;; ; ^:v.-::^:•v^•:r.:••:•;::•:•^••:•^:•v:::.;v:::^:•:::..•:,:.^,.:-•:TemperatUre:(®C)^••;:•;^>•nr:-

Stmplt -| 
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CH2MHill South Carolina 
CH2-SC Sample Data 

vSamplelnfe-: 

vMrnnc iOf 

KL Pt 
2 *0/^ /11 "R-
3 l'^/(b/H F ^ 
4 3-/7/11 S; C 
5 ''5/ft f\\ C 
6 ^/ '^ /U i|/>A |C 

:5/iO / \\ 

.Ikweription: 

U 

ICB 

'r.H 
ilO.\ 1X4 
MM 
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=f.e> 

M 

ME 

Total Ktsidual;Chlorine 
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BjOlMr 
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<2fi0M 
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. AllaUnlty/Hanhitg: 
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16 / / 
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CorA HorV / 1 V or N 
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CorA HorV / : VorN 1 
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Appendix C 

Reference Toxicant Data 
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research 
800.0 

700.0 -• 

600.0 r 

500.0 --

Confrol Chart-
Control Limits for Standard Reference Toxicant Tests 

CHRONIC **• Ceribdaphnia dubia 

1C25 243.92 
Is the IG25 within CoiitroI>Limits S.D.)? ..Q^orNo (cirole) 

QA Rigimhire^^OAlca DatK ^^) f 

Note; Dates with no conesponding IC2S data point, if present (mchart, indicates an^invalid ̂  
Note: If the control Umit(s) for two or more oonsecutive testa are exceeded then the results must be 
explained here and the test must be repeatediimmediately, (EPA-821'R-02413. Sections 4.16A 
page 15). Also, Section4.i6.Sofd)esameMetbodstatesthat''..jefbrencetQxic8ntresiilts should 
not be used as a dc fiwto criterion for rejection of individual effluent or receiving water tests." 

——AVG 

-0-1C25 

Upper Gontrol 
Limit 

•-*-^Lower Control 
Limit 
Waraing Limit 

CV exceeds the National 75di 
PercenUleTThecalctilated— 
warning lunit is 418.87 

400.0 

200.0 • -

100.0 

-100.0 

iD 
/ \ - / A A l\J 

1— 1 —H— 1 1 i— -1 H ^ 1 —1 1- 1 + -H 1— 1 1 1 

\ w \x W \ W \ WW \ \ \ \ \ 
Test Dates 
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Control Chart-H 
Coefficient of Variation for Standard Reference Toxicant Tests 

CHRONIC — Ceriodaphnia dubia 

\ W \ \ \ \ \ \ W \ \ \ \ \ \ \ \ \ •'o -^o <o -^o ^ ^ ^ ^y ^y ^y 
Test Dates 
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cenodaphnla Survival and Reproduction Test-Reproduction 
Start Date: 
End Date: 
Sample Date: 
Comments: 

5/3/2011 
5/1Q«011 

Chronic 

Test ID: MAYCD 
Lab ID: HR-Hydrosphere Research 
Protocol: EPAF OI^PA Freshwater 

Sample ID: 
Sample Type: 
Test Species: 

REF-Ref Toxicant 
KCL-Potassium chloride 
CD-Ceriodaphhia dubia 

Conc-mg/L 1 2 3 4 5 6 7 8 9 10 
B-Lab Control 

82.5 
125 
250 
500 

1000 

SttOOOv^ 
37.000V' 
38.000^ 
37.000y 
26.000^ 
0.000.' 

37:000 v^ 
36.000 V 
37.000V 
37.000 V 
0.000 V 
0.000 • 

39.000 V 
36.000 V 
39B00v. 

O.OOO.* 
O.OOOv 
O.OOOV 

40.000V 
36.000 V 
33.000V 
0.000^ 

11.000^, 
0.000 V 

40.000V 
39.000 V 
36:000v 
39.000,/ 
15.000V 
0.000 V 

39.000V 
24.000V 
38.000 V 
37.000 V 

O.OOOV 
0.000 > 

40;000v 
36.000V 
38.000V 
38.000 V 

8.000V 
0.000^ 

38.000V 
40.000V 
33.OOO1/ 
39.000V 
25.000V 
0.000'' 

42:000 
39.000V 
37.000 V 
26.000v 
13.000V 

O.OOOv 

40:000 V 
38.000 V 
38.6O6„ 
39.000 V 
23.000 V 
0.000 <V 

JTransfdrm: Untransformed Rank I.Talled Isotonic 
Conc-mg/L Mean N.<Mean Mean Min Max CV% N Sum Crfticai Mean N-Mean 

iB-Lab Cdhtral 39.400*'1.0000 39.400 37.000 42.000 3.426 , 10 39.400 1.0000 
*62.5 36.100 v;p.9162 

36.700*^.9315 
36.100 24.000 40.000 1Z488 10 71.0) 75.00 36.400 0.9239 

*125 
36.100 v;p.9162 
36.700*^.9315 36.700 33.000 39.000 5.752 10 65.50 75.00 36.400 0.9239 

*250 29.200*^.7411 
12.100^.3071 

0.000*^0.0000 

29.200 0.000 39.000 54.312 10 68.50 75.00 29.200 0.7411 
*500 

29.200*^.7411 
12.100^.3071 

0.000*^0.0000 
12.100 0.000 26.000 84.681 10 55.00 75.00 12.100 0.3071 

*1006 

29.200*^.7411 
12.100^.3071 

0.000*^0.0000 0.000 0.000 0.000 0.000 
) 

10 55.00 75.00 6.000 0.0000 

Auxiliary Statistic Ciitica] Skew Kurt 
Kolmogorov D Test Indicates non-nonnal dstfibiition (p <= 0 01) 
Equality of variance cannot be confirmed 

1.93674 1.035 -1.8001 5.98933 

Hypothesis Test detail. 0.051 NDEC LOEC ChV TU 
Steel's Many-One Rank Test •^2.5 ~62:5 

Point 
^7 

mgA. „ SD 
Linear Interpolation (200 Resamplee) 

95% CL Skew 
IC25 243.92 46.92 177.04 327.45 0.1878 

Dosei^^esporise Plot 

Page1 ToxCalcv5.0.23 Reviewed to: 
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iatTforAeMwtAdfidraeotu^: 

Jan Feb Mar Apr(^t^)Jjiii Jul Aug Sep Oct Novice -
If I , ar;:»;rinatii.niiatoj 5^ ID.\ \ 

•.'•••/I";::::"/": ":*:!-; "f"! 

Ka 
Species: I teriodaphnfadubia 

Toxicant: L 

Stock Solntiaii (ConMntraMniiL lOO-gmKCl/L 

mLsof 
Stock/ 

200-niU 

Control 

125-rpL 

250-(iL 

OJ-mL 

l-mL 

2-ITIL 

mg/L 

62.5 

125 

250 

500 

1000 

Meter Uh 

Day: 

Stock Sotatioo ID (SUt): 

DUntioelD: 

lalliab: 

Time: 

I V15 



s o 

Q 1 \6 
i 'm 

v:S i 1 •j;.V* 

i 
1 

s 
I 

I 

a 
=3 
s 
0 

1 

q 

E:3::\:5 
H-V' •J"'.".. . • •. 

i I 

.^f 
J 
;3i 

l-i Iri 

rt-

e* 1 _N-

4) vi) s 
Q 
fM 

o 
n 

CP o 

K1 (^ 

QI 
2|5 
|E' 

O ys o Q 
n 

O o 
(p 

QI 
2|5 
|E' 

\-
i 

Lrt 
iV-

til s 
rv 

•;a 
u» 
r-

IP 
tJ (n 1 

l|: H 1' 
J m 
§ 
s -

-s 
VA 
r<i 

-r^ o 
tA 
CSt O 

4 

1 
« o 

!4 
o 
A 

oi 
U 
ts 

fO 
^0 , 0-

sz 

o 
U> 
N 

o 
t/i LTt S 

ri 
Ui 
c 

o 

r» 9 
IP 

yo 8 
rO 

cO t S 
IP 

8 
CD 

3 

5 t 9 

rt-
§ •s 

IP 
01 

u-z 
U} 

'^h |J! i 
» *'^1 

CO 
N 
CO 1 IP cP 

H 

3 oo n o I N 
o 
• • o 

^|] 
W' tl! 
|i] 
^11 

3 

I 
X ^1 

N 
(N» 
M 

r-- a-
lo 

TT-
Iw9 .flo 

r*^ 
• • 

^|] 
W' tl! 
|i] 
^11 

3 

J 

L 
3 

r-
(N 

N 
)/? 
3" 

Ki 
IP 

€ 
00 fcb « <o 

Lfl 
ri 

» • 

s 

^|] 
W' tl! 
|i] 
^11 

3 
'•> « ci r+-

3r 
rO 
IP 

"3-
li^ 
r?-

d: ^3-
n e 

o 
Ir^ \ 

y • • 
3 

3 
. 

in 
tr 

0-
rO 
IP T-f 

cSk -X" 
r^ 
o 5S o 

• fl 

9 
-Oa 
Cr^ 
IN; T 

V-7 

U7 

v3 3- try 
or Oo 9 

p~ 

o "I 
u. 
v<. 

O 
3-• « 

c 
% 

p 62
.5

 

o 
in 
(N i 

! 
10

00
 •

 

1 I 
a 

£ i 1 
. 9 

^i 

Co
ntr

ol 

% cs 1 "s 
m 
o' 1 i 1 

r^Tm i 1 mil i> -r.f^c.. 



HVDRQSPHCRe ^ 

Prepared fon 
CH2MHm 
198 Old Henderson Road 
Central, SC 29630 

Prepared by: 
Hydrosphere Research 

test Location: 
11842 Research Circle 
Alachua, FL 32615-6817 
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Toxicity Test Report 
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Synopsis of Bioassays for G^M Hill 

Personnel at CH2M Hill, South Carolina, collected a series of composite samples on May 25,26, 
& 28, 2011, from the site labeled WTP Discharge at the Twelvemile Creek Restoration Project. 
Hydrosphere Research received these samples in good condition. The Chain of Custody forms 
are included as Appendix A. 

Using these samples, a series of 7-day chronic static renewal definitive bioassay tests were 
conducted with the water flea {Ceriodaphnia dubia): Test concentrations were 0 (control), 8, 
17.4,35,50, & 100 percent effluent. Bioassays were initiated on May 26,2011. 

The results are included as Appendix B and sximmarized in the following table: 

C. dubia 
Percent Final Three Brood Totals 
Effluent Survival (Average # of 

(%) neonates / female) 

W
TP

 D
isc

ha
rg

e Control 100 31.8 

W
TP

 D
isc

ha
rg

e 

8 100 32.0 

W
TP

 D
isc

ha
rg

e 

17.4 100 28.1 

W
TP

 D
isc

ha
rg

e 

35 100 10.3 

W
TP

 D
isc

ha
rg

e 

50 90 0.22 

W
TP

 D
isc

ha
rg

e 

100 0 0 W
TP

 D
isc

ha
rg

e 

IC25 — 21.53% 

These bioassays were initiated within 36 hours of the sample collection time and were acceptable 
tests based on control surviv^ and test conditions. 



HVDROSPHeRC 
research 

NPDES WHOLE EFFLUENT TOXICITY TESTING REPORT FORM 

All blanks on this form are to be filled in. 
Blanks that are not used should be lilled lit with *1^A'or a iine drawn through the blank. Flease print. || 

Attachments: Please atiadi the follawing iteins to this report form and indicate with ah V in box. 
t AU Oiain^ii-Custbdy Forms ^ X 

All Reference Toxicant Data for each Organism used in Test and Current (^trol Charts for ea«h Orgsndsm X 
3. All Raw Data (Bench Sheets)Perfefoing fo the Tests (Lev all physical, chemical, and biologkal rneasuiements) X 

'4 All Result CalcuMons X 
5. ISscharge Monitoiing Reports (DidR)wl^A^licable , NA 

Ifocility^dnstxy/client nante: Twelvemile Creek Restoration Prcject 
Fmcdrnuinber: Unkno^vn | Cbunty; Pickens 

Consultant cchnpaiy name: 'Hydrosphere Research Telephpnm (^6)462-^ 
Dates test(s) cpnducted-B^ln: 05/26/11 End: 06/01/11 
Persons cc^nctihgtet(s) (print names): G. Flaig, M. Foti, K Watennan 

Authorized signature: Dale: c,h/ii 
' 

laboratory report #/pro|ect#; | CH2rSC 11144 | Sampler (print name): | N. Reeves || 
-

DMR motiitoring p^d end date on which this test is reported (filled out by the Per^tteertnh^dc^): 
Routine test: | X 1 Additianaltest: | NA | 1 Failed rontinetMt date: NA 

Samples 

No. 
Date&Hme 

Collected 
Lab 

Sample# Grab 
24-Honr 

Composite 

Arrival 
Temperature 

pq 
Initial Residual 

Chlorine 
Lab Dechlorination 

No. 
Date&Hme 

Collected 
Lab 

Sample# Grab 
24-Honr 

Composite 

Arrival 
Temperature 

pq 
Initial Residual 

Chlorine 
Y/N Chemical Used 

1. 05/25/11-1120 ' 11144^ NA X 07 <0.04 N NA 
2. 05/26/11:1130 11144B NA X OS <0.04 N NA 
3. 05/28/11-0828 11144C NA X 25 <0.04 N NA 
4. NA NA NA NA NA NA NA NA 
5. NA " NA NA NA NA NA NA NA 
6. NA NA NA NA NA NA NA , NA 
7. NA NA NA NA NA NA NA NA 
8. NA NA __ NA NA NA NA NA NA 
9. NA NA NA " NA NA ^NA NA NA 

10. NA NA . NA NA NA NA "NA" •" : NA 

Wet Ice Blue Ice 

NA 

Other 
(dnciibe) 

NA 

S^plM Aerated 

Yea (describe) 
X, Sample 1 for 5 minutes 

No 
NA 

Bus Hand Common Samples FQtlRed 
Bus Hand Carrier Yes (describe) No 
NA NA X NA X 

/-ITTO C</~' 
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SUMMARY OF TEST CONDITIQNS 

simm ::'v;/:'\QHicerii»tlotot'-:/./ 
^::;:v:(%E£fli»enQ::;^.;vV.^^ 

Test 'SSf •jr.'.vOflenv :•.••.-••• •'.'Ciiambdr r': 
: v Voltune S 

vvVrtiw-'of.v 
^ i Efflttenit .; 
^^^v^XJsed 

8^0 
;:;.GhiMnber^:• 

#of 
;Y.:Ri¥Ucati88V;:: 

F' 0,8,17.4,35,50,100 CD <24 hours 0.1inlYCr+ 
O.lmlS-cap Ix/day aomi 20 ml Plastic cup 1 10 25.0 ±1.0 

NA NA NA NA NA NA i NA NA NA NA NA NA 

NA v Tdnpiiriilhrt readiii;^ V. 
;;;::;;Jr.i5in^e;..y,:;:;; . Coiifiinidtis || 

v Tdnpiiriilhrt readiii;^ V. 
NA X NA 1 

: . . Reference Toxicaiit Data' ^ 

iNarrie-ofTdodcaiiit i''-'// 
. , .Dates of Test 

888j88:::::r}i^pie(^ . Iri-Hihise Oar CohiiheriiBiUy Olria^ - V L 
; v,/V Bejdai .. . End 

KQ 05/03/11 05/10/11 CD liVrHouse ICs=243:92mR/L 
NA NA NA NA NA NA 1 

•nease fill the "Type of Test" box with the appropriate letto; 

A 48THT/Non4tenewal/SmgleC(mcentnilion!^cieen) 
B. 484hr/Non-Reneiral/MulthC(mcentralloii'(Definitive) 
C 964fi/Reii^ed Eveiy 48 Hts/Sfaide Concentration (Screen) 
D. 96'flr/RenewedEveiy4SHi8/MiiUI<k>ncentiaiion:(Oe^ 
E. 7-Day C3ubidc/9n^Concentraticn^creen)/RenewedDaf 
F. 7-Day Chnmic/Miuti-Concentratian (Definitive)/Renewed'I 
G. Other (described in fiie "C;" box) 

"List an concentrations of effluent used (i.e, 0%, 6:XS%, 1X5%, 25%, 50K, 100%). 

•Write appropriate letters for the following species in this cdamn: 

CD - Ceriodaphniadiibh 
FM - Piwephalespromelmibeieadtxdsmow) 
SB - AimtoieTrfhnfl:(irilandsaverside) 
MS - AmrifoinntyitslNito (fonneriyMyridqpsisiMbiVi,myrid8hriinp) 
CL - Cuprinriln'ue^(bannerfinshina') 
Other - Please describe: 
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TEST RESULTS 
ACUTE 

Tu^Spectes 
Gmb 

Sjuajplc 
•ConiDoaltE 

Sainple< 
;%i , 

Ointrol* NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

lOn^^. NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

'List % CoiiM Mortality in ̂ piopiiate column (48 or 96 hr) Cor organic (use abbreviatiotu shmvn on ibotrwte "c" of page ̂  that you list under 
the word "ControL" 

I'Mst an concentratians of e£Eluent used (Lev OX, 6^%, 125%, 25%, 50%, lOOX). 

•Itecord number that conespoitds with die number of die sample in the "Date ft Time Conected" column in sample section on page 1. 

'List % Mortality for each organism and control if you are conducting a single ooncentraiiQn (Screen) test 

'If multi-concentration (Definitive) tests are conducted on grab or cooiposite samples, record the calculated LCM in this column for each sainple. 
Enter "N/A' in aU % Mortality columns and LCw box at bottran of this table. 

Spedes. 

NA 

NA 

LCrf 

NA 
NA 

qf a angle concentration (screen) test is conduced and >50% mortality occurs in any^pne of die 
four grab or coitqiosile samples, record <10b% in this colnmiL If ̂ % moiety occurs in all 
four grabs or cornposites, record >100% in dusodtima Draw a line throuittiltcljCa) column 
in the above tables 

-f -f i« il T% -J? 
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TEST RESULTS 
camoNic 

Species';.--i'-v 

Test 
• • • '• 

ICJJ 

Species';.--i'-v 

Test 
• • • '• Growth ••.•; ''.''Rqnp.dn;;tipn Fecundity 

CD 0,8,17.4,35,50,100 NA 21S3% NA 1 
NA . NA NA NA NA 1 
NA NA NA NA NA 1 

'Use id)l«eviationssho\v'n oh footnote "c* of page 2. 1 

bUstaMconcmlrati6nsa£^uerit,u5edfLe>0%,6J25%.lZ5*.25%.50%/100%). 1 

|r^SurvivalinControl(>80%) 100% 

jVyerage^^ber'^.Yeivin 3L8 

EM Survivalin Cqnt^ (>80%) NA 

Aver^™ ̂ W^t in coatfiols) NA 
... . . . 

MS,Survival in Oontnd (>80%) NA 

i (min^DWttSniisy^^ihih^ : NA 

SS Survival in Control (>^) NA 

Atljf in mrvi^^ conjh^) . NA 

i 1 t Ji Jt T%^ . 



Summ^ of Observations and Deviations from Protocol 
A series of 7-day chronic static renewal definitive bioassays were initiated on May 26, 2011, for 
CH2M Hill's Twelvemile Creek Restoration Project, Pickens County, South Carolina. 

During these tests dissolved Oxygen, temperature and pH remained within the limits established 
in the test method. The results of the standard reference toxicant tests, provided in Appendix C, 
indicate that the organisms were of normal sensitivity for this laboratory. 

There were no unusual observations or deviations from standard test protocpL These test results 
only relate to the saniples described in this report and meet all requirements of NELAC. 

Notes: 

Bioassay tests reported herein were conducted In accordance with one or more of the following: 

a. U.S. Environmental Protection Agency. Methods for Measuring the Acute Toxicity of Effluents 
and Receiving Waters to Freshwater and Marine Otganiisms. Fifth Edition. EPA-82 t-R-02-012. 
OctobH2002. 

b. U.S. Environmentel Protection Agent^r. Short-Term Methods for Estimating the Chronic Toxicity 
nfRRluents and Receiving Water to Freshwater Organisms. Fourth Edhibn.EPA-82lTR-02-013. 
October 200i 

c. U.S. Environmental Protection Agency. Short-term Methods for Estimating the Chronic Toxicity 
of Effluents and Receiving Waters to Marine and Estuarine Organisms. Third Edition. ^A-821'^Rr 
02-014. October 2002. 

The C. dubia amite bioassay and the P. promelas (C. leedst) acute bioassays are conducted by methods 
summarized in Tables 11 and 13, respectively, of the document cited in 1 above. 

3. Chemical and phyucal parameters reported herein vyere determined by methods described in ''Methods for 
Chemical Analysis of Water and Waste, EPA 600/4-79-020, March, 1984. 

4. The adverse effect measured in acute tmts is mmtality. Assessment of mortality is described in documents 
listed above. Chroiiic test endpOints are mortality and reproduetion or growth, and assessment of these test 
endpoints are also described in the q>pri>Pffofe doCimcnts listed aboVe. 

5. Bioassay tests \vcrc performed at Hydrosphere Research, 11842 Research Circle, Alachua, FL 32615, 
telephone number (386) 462-7889. This laboratoty is N£LAC/P certified by the State of Florida Department 
Of Health and Rehabilitation Services (Certification No. E8229S). 

The C. dabla test organisms were cultured in-house. 

^ ^ A A TV. _ _ 
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Chain of Custody 
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CHAIN OF CUSTODY 
Please complete ALL fields other than grey areas 

(grey areas are to be completed by lab personnel) 

OFsdBcOvwiJght-. 
PWP^; •• 
iiiaiBilllli 

:, V. Sample Kit Received By (Print ClMriy and sign) 

Q Ath^r 

nato sfz^H tirn, lr( ; QQi4M 

Condition of Seal Upon Receipt (Check One) 
y Intact 
T1 Other (describe) ^ 

Ship Sample Priority Overnight To 

Hydrosphere Research 
11842 Research Ctrde 
Alachua. FL 32615 
(386)462-7889 
Be sum to mark for Saturday delivery If appmprtate. 
Sampling Location _ . rM7.tA 
Permit# 

County Samples Collected In 

Refrigerant Used for Shipping 

>Cwet Ice 
• Other 

Sa/nples must arrive at the lab at 6.0'C or less 
but never frozen. Pack cooler completely with 
Ice before shippma. 
Sample(s) Shipped Via 
^ Fed Ex • Greyhound 
• Client • UPS 

D Other 

Composite Sample Information 

Samples/ Hour Q. Volume/Sarhple f70itti • 

Total Hours Total Volume 

Initiated Date sf^ V^JIliP 
Ended Date 

Chilled During CollecUon ^es • No 

Outfall 
Number Date 

Time 
(» Hour 
Format) 

Sah 
tv 

Is 

#o
f 

Co
nt

ai
ne

rs
 

Sampled By (Print Qeariy and Sign) 
Outfall 

Number Date 

Time 
(» Hour 
Format) 

d 

1 #o
f 

Co
nt

ai
ne

rs
 

Sampled By (Print Qeariy and Sign) 

^rlval 
Temp 

..r' ' - '> • -
sf^y II'ZO 1 ItJW XMdMAi^ 

' 
1 '' l',-\ J 

xK,:'; . . 

'.
 

'1',-

; . . 

-
i-

• 
Relinquished By (Print Cleariy and Sign) 

Recefved By (Print Qeaity and Sign) 7^^ 7 

Time Shipped Via 

inquished By ( 

DistribuVon White (Original) - Lab, Yellow-^ Lab, Pink - Client 

See Provisions on back r:!'xjn orui t.t.A A 



NVBROSPHERe CHAIN OF CUSTODY 
Please complete ALL fields other than grey areas 
(grey areas are to be completed by lab personnel) 

Ship Sample PHorlty Overnight To 

Hydrosphere Research 
11842 Research Circle 
Alachua, FL 32615 
(386)462-7889 
Be sure to mark for Saturday (teHvery if aporopriate. 
Sampling Location . 

Plimllt 

County Samples Collecteti In 
. 5 C 

Refrigerant Used for Shipping 

j^Wet Ice 
n other 
Sarhp/es must arriye at the at 6.0° C or less 
but never hozen. Pack cob/er comp/ete/y with 
Ice before shbplna. 
Sample(s) Shipped Via 

^ed Ex n Qreyhoimd 
0 Client 0 UPS 

• Others ' 

Composite Sample Information 

Samples/ Hour^l^. VPIurhe/Sampie IfD 

Total Hours Total Volurne 

Initiated Date. 

Ended Date 

Chilled During Collectton y Yes 0 No 

Outfall 
.Number Date 

Time 
(24 Hour 
Format) 

Sample 
TVpe. 

1 la 
I Use 

Sampled By_(Pririt .Clearfy and sign) 

4 2/1 

''T.. 7^: 
••••.ViVv.'i?!. 

-

Relinquished By (Print Clearly and Sign). \J/f 

Recelwd By (Print Clearly and Sign) V. _ 

Time Shipped Via 

<UZP>A FfpFV 
Time Relinquished By (Print ( 

Distribution White (Original)- Lab, Yeliow-Lab, Pink- CHent 

See Provisions on back t t t A A T%- ^ - t 4 - r 
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CHAIN OF CUSTODY 
Please complete ALL fields other than grey areas 

(grey areas are to be completed by lab personnel) 

I. . 

srf'it 
Condition of Seal Upon Receipt (Check One) 

l^intact 
• Other (describe) ^ 

Ship Sample Priority Overnight To 

Hydrosphere Research 
11842 Research Cirde 
Alachua. FL 32615 
{386)462-7889 
Be sura to mark for Saturday deHvery If appmpnate. 
Sampllhg Location . 

Permit# 

County Samples Collected In 
SCL 

Refrigefaiit Used for Shipping 

• Wetico 
• Other • 

Samples must arrive at the lab at 6.0'Cor less 
but rraver frozen. Pack cooler completely with 
Ice before shto>/na 
Sample(s) Shipped Via : 

Fed ix • Greyhound 
D Client 
0 Other. 

DUPS 

Composite Sample Information 

Samples/ Hour ^ Volume/Sample tl 0' 

Total Hours Total Volume 

Initiated Date Time 

Ended Date 

Chilled During Collection . ^Yes • No 

Distribution White (Original) - Lab, Yellow- Lab, Pink- Client 

See Provisions on back t t t A A n p\e 
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Snrvival & Reproductkm Chronic Freshwater Method (EPA-lt21-R-02-013, Method 1002.0) 

rnew-j CH3M Hill -South Carolina !l! 

CH2iSC joiifcl \ \ \44 P 

<24* ,li 
.•:.Toj:Veifcar;C SOnLPhutieOqi 

10«iUpan|rileite 

yisiitiMDiic: :l \ \ I.TcflnMiiobiUia • • l! If 

X>\sar\av^ 

r.r-.-ilVtfiCMnlfa:.-; 
i-»n 11 

0 

Am^OeKft^: 

Control 

...... 
• y <2tiO o 
• 'V ®)6! o 
/ J W'or cyi; 1 ®f,)7 o 

o 
o 

^ y ; V (Sf/6 0ri 0 
/ J (2^9 % o 
Vi J cer'/a o 

J o 
y J ef/fi S'lS o 
ID it> 10 (JO 'C> 10 

Liik4ia' 

•'iiiia'-

20 
%8-

11 
35 
32, 
3\ 
II 
11 

litaiieiiM 

-amnMW': 

8 

Stii^OdicfljjliiMi'; 

EfBuent 

TMilUwCMoK 

]|' UveOmtt j VMM; 

bad 

VMM; 

sss 
y V 0^ 0/0 E 0~i S2 

'. y y Cgj'+ 0' i ef// o i 
/ y ell/ 0^/(5 CSl f7 o 3i 
y y 0' GC/O o • V 

; y y &u e^/3 o \3<\ 
\\y • #' 0'9 o 
h 4 V ail? or 0^/0 ml o S} 

! ^ y 0 <Sf> o 30 
^ • y • ' 02/ 0'«7 o 

y; -^7 
•ilO »0 10 16 in lo 1 

a 
i 
» 
m 

.••:,:Eni«rt.* A 

B 

17.4 c 
b 
B 

;:Witt|a«ikiii<|iriop •f 
ic 

Effluent ;H 

"i 

/ !i 

S-. 

1 :;-V;.::-;:;;; 
W\ iiJUi W\ y ]yj • 0yi 0/tf w 0 W\ 

/ yi cy: 0/<5 0 2Z 
V , y' 0^ 0 7.7 
7 y 0 cyJir d<\ 0 Tl i 
• yi ©V 0 (sfn' cs^iS 0 ?? 

; J ,y! 0 0 31 
/ yi eV ty; 0/0 Mi 0 T? 

' /: 
• y; 0 |0A\ 0 2.1 

y y 0 0/6 pi^ 0 zt: 
; y; G/V 0" wrm 0 77 
fir, lo iiQ; lid lio 2>>| 

'3nt4Uadao 

a 
K 

i 
r 
s 

* 
B '••• 
c 
p '*:• 

If 
.s 
liii; 
;ii 
iil: 

UwCmiaw . 
''itiMi; 4di'daDiiiM 

a 
a 
% 

% 
•s 
:p 
i 
i,:; c 

1 
0 
H 

1 

UvtCoanti 
SdidlMta -

a 

> 
9 

A 

P 
I ;c 

•» 
II 

'•® 
.n 

; :i ; 
i 

UraCaimti ijiii'it'': 

iiMoe'' '3nt4Uadao 

a 
K 

i 
r 
s 

* 
B '••• 
c 
p '*:• 

If 
.s 
liii; 
;ii 
iil: 

K|":V: --0 fjm lr:^v;S mp.: 
''itiMi; 4di'daDiiiM 

a 
a 
% 

% 
•s 
:p 
i 
i,:; c 

1 
0 
H 

1 

s-Vi^v •V-Xfi 
SdidlMta -

a 

> 
9 

A 

P 
I ;c 

•» 
II 

'•® 
.n 

; :i ; 
i 

ijiii'it'': 

iiMoe'' 

a 
K 

i 
r 
s 

* 
B '••• 
c 
p '*:• 

If 
.s 
liii; 
;ii 
iil: 

y 
I 

y 
-77" 

0 df/' 
rtHC 

0r 0 
A 

0 : 
/-V 

12 ^ivaiitiitlWviS 

a 
a 
% 

% 
•s 
:p 
i 
i,:; c 

1 
0 
H 

1 

y 
-J-

y : 0 
r>y 

b > 0 1 O' 

a 

> 
9 

A 

P 
I ;c 

•» 
II 

'•® 
.n 

; :i ; 
i 

iy ^ : o o 
O 

o . 
n 

o 

ijiii'it'': 

iiMoe'' 

35 

a 
K 

i 
r 
s 

* 
B '••• 
c 
p '*:• 

If 
.s 
liii; 
;ii 
iil: 

J 
y 

ir 

/ 
0 
0 

03: 2y-©'f 
0 
0 

0 ' 
0 

7 
9 ; 50 ! 

a 
a 
% 

% 
•s 
:p 
i 
i,:; c 

1 
0 
H 

1 

V 

V 

y 
y 0 & o P 

I? 

I 100 

a 

> 
9 

A 

P 
I ;c 

•» 
II 

'•® 
.n 

; :i ; 
i 

y 
y 

9 
It o O' ^ 

ky' 

O r 35 

a 
K 

i 
r 
s 

* 
B '••• 
c 
p '*:• 

If 
.s 
liii; 
;ii 
iil: 

J y 0 eCv s/' (its 0 1 lo ; 50 ! 

a 
a 
% 

% 
•s 
:p 
i 
i,:; c 

1 
0 
H 

1 

V y 0 : 0 d d 1 p o 
I 100 

a 

> 
9 

A 

P 
I ;c 

•» 
II 

'•® 
.n 

; :i ; 
i 

1 y o o O ^y 6 35 

a 
K 

i 
r 
s 

* 
B '••• 
c 
p '*:• 

If 
.s 
liii; 
;ii 
iil: 

y y 0 of @1 O' i 13 

; 50 ! 

a 
a 
% 

% 
•s 
:p 
i 
i,:; c 

1 
0 
H 

1 

i y 0 0 0 i' P a 

I 100 

a 

> 
9 

A 

P 
I ;c 

•» 
II 

'•® 
.n 

; :i ; 
i 

i y. 3 , o o P S'^ Q: ' 

a 
K 

i 
r 
s 

* 
B '••• 
c 
p '*:• 

If 
.s 
liii; 
;ii 
iil: 

J y 0 et 0ir © 0 1 7 i^iaapkMNHnlaa': 

a 
a 
% 

% 
•s 
:p 
i 
i,:; c 

1 
0 
H 

1 

y y 0 0 0 o 9 

a 

> 
9 

A 

P 
I ;c 

•» 
II 

'•® 
.n 

; :i ; 
i 

! y • <r o p O , 9 o 

Effluent 

a 
K 

i 
r 
s 

* 
B '••• 
c 
p '*:• 

If 
.s 
liii; 
;ii 
iil: 

y y 0. (2^ 0 ; U 
Effluent": 

/ 

a 
a 
% 

% 
•s 
:p 
i 
i,:; c 

1 
0 
H 

1 

y y 0 ©' 0 : 0 p e 
Effluent 

a 

> 
9 

A 

P 
I ;c 

•» 
II 

'•® 
.n 

; :i ; 
i 

;y o p p o ; 
Effluent 

a 
K 

i 
r 
s 

* 
B '••• 
c 
p '*:• 

If 
.s 
liii; 
;ii 
iil: 

y 7 / 0 ei? 0^/6 0 0 ; /3 Effluent": 

/ 

a 
a 
% 

% 
•s 
:p 
i 
i,:; c 

1 
0 
H 

1 

y / 0 d : ?/ i o 0 Effluent 

a 

> 
9 

A 

P 
I ;c 

•» 
II 

'•® 
.n 

; :i ; 
i 

,y p o o o : 
Effluent 

a 
K 

i 
r 
s 

* 
B '••• 
c 
p '*:• 

If 
.s 
liii; 
;ii 
iil: 

y •y 0 05 (El^r 0 : - j H Effluent": 

/ 

a 
a 
% 

% 
•s 
:p 
i 
i,:; c 

1 
0 
H 

1 

y y 0 0 d 1 o Effluent 

a 

> 
9 

A 

P 
I ;c 

•» 
II 

'•® 
.n 

; :i ; 
i 

p o/ o o P : Effluent 

a 
K 

i 
r 
s 

* 
B '••• 
c 
p '*:• 

If 
.s 
liii; 
;ii 
iil: J y 0 0 0S 0 i 10 

Effluent": 

/ 

a 
a 
% 

% 
•s 
:p 
i 
i,:; c 

1 
0 
H 

1 
y y O d dzi p z 

Effluent 

a 

> 
9 

A 

P 
I ;c 

•» 
II 

'•® 
.n 

; :i ; 
i 9,/ 6 p o P : 

:V-'::V;:.fTdOl'UM'Cbatt \0 !C LO ,10 10 i03 J :;.Ttla»U*CBMe lo to 10 1 z '.- -.TaWLlK'CWiii: 9 0 / 

0 57VZ ® Wirt 
M : i) otswsw' Vorttvs'itijf W»v vts^el 

|W?i|W mu^\ "^1 — N.raolCO't) ^ 0Ahtt«/MBae(i " ® AcMlWcnhjm © M*iw.V*PO*edw«»J«» ' ® AWWcMibwiaia.. , 

Aliavrmal CD'rr ©MgHWmBlltaoil 0 A<Ul.itrmiac<l«0)rinteaw CMalt "tStlMAdiili •aborttdbcaod 



5/26/201 
Ceriodaphnia Survly^and Reproduction Test^Reproductfon 

Test ID: 11144CP Sample ID: ^ CH2-SC Start Date: 
End Date: 
Sample Date: 
Commenfe: 

6/1/2011 
5/25^011 

Lab ID: HR-Hydrosphere Research 
Protocol: EPAF OI^EPA Freshwater 

Sample Type: 
Test Species: 

EFF2-lndustfial 
CD^Cetiddaphhia dubia 

Cdnc-% 6 8 9 10 
vB-Lab Control 

8 
17.4 

35 
50 

100 

30.000v" 
32.000V 
22.000V 
12.000V 

O.OOOv 
0.000 • 

28.000V 
26.000 V 
28.000V 
7.000V 
O.OOOv 
0.000*^ 

32.000 V 
31.000^ 
27.000V 

O.OOOv 
O.OOOV 
0.000>^ 

33.000V 
31.000V 
33.000V 
10.000V 
0.000 V 
0.000^ 

35.000V 
39.000 V 
33.000 V 
13.000 V 

O.OOOv 
0.000" 

32.000 V 
29.000V 
31.000" 
7.000" 
0.000'' 
0.000" 

33.000V 
33.000V 
33.000" 
11.000/ 
0.000". 
0.000" 

32.000 V-
30.000" 
21.000 V 
13.000" 
0.000/ 
0.000" 

3i;ooov 32;ooo v 
32.000 " 37.000" 
26.000" 27.000" 
11.000/ 10.000 " 
2.000" 
6.000"^ aooo V 

Tran8form:.Untransformed 
Cohc*% Mean _NjMeah_ 

31.800 ^1.0000 
Meari Mlh Max CV% N 

Rank 1-Talled 
Sum Critical 

Isotonic 
Mean N-Mean 

iB-Lab Control 
8 

17.4 
*35 
*50 

*100 

32.000/^1.0063 
28.100/0.8836 
l0.300-<6.3239 
0.222/^0:0070 

/o.c 0.000 /0.0000 

31.800 28.000 35.000 5.892 
32.000 26.000 39.000 11.693 
28.100 21.000 33.000 15.688 
10.300 7.000 13.000 20.998, 
0.222 0.000 2.000 300.000 
0.000 0.000 0.000 0.000 

10 
10 
10 
10 
9 
10 

100.50 
82.00 
55.00 
45.00 
55.00 

74.00 
74.00 
74.00 
61.00 
74.00 

31.900 
31.900 
28.100 
10.300 
0.222 
0.000 

1.0000 
1.0000 
0.8809 
0.3229 
O.OO70 
0.0000 

Auxiliary Tests Statistic _ Critical Skew Kurt 
Kbimogoi-ov D Trat Indicates hbriHfiormal distribution (p <= 0.01) 
Equality of variance cannot be confirmed 

1.53767 1.035 -0.0558 1.72502 

Hypothesis Test (i4all. 0.05) NOEC LOEC ChV TU 
Wllcoxon Rank Sum Test 17.4 35 24.6779 5.74713 

/ 
Points _ % " SD 

Urieaf Iriterpblatioh (2C 
96% CL Skew 

10 Resamplei) 

IC25 21.528 1.139 18.454 22.924 -0.8371 
Dose-Response Plot 

Pagel ToxCalcv5.0.23 Reviewed by:. 

r^TT^ 111 4 A T\. 



V. Water Quality I Cbronk Freshwater Method (EFA-S21-R-02-013, Method 1002.0) 
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V. Water Quality n Chronic Freshwater Method (EPA-821-R-02-013, Method 1002.0) 
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Appendix C 

Reference Toxicant Data 



H'VDRosPHeae 
research 

ControlChart-
Control Limits for Standard Reference Toxicant Tests 

CHROMCCcrmdcpAitia diiAia 
800,0 

700.0 • • 

600.0 -

500:0 T-

r' ^ 

§ 40010 • 

las' 243.92 mg/L 
b the 1C2S within Control Limits (db2 $:0.)7 or No (oirok) 

OASifflialgre<^^^OAifca^|'<^^ Date: 

Note::Dates with no concsponding lCZS data point, ifpresent on chart, indicates an invalid test 
Note; If the omtrol liinit(s) for two or moro consecutive te^ are exceeded then the lesults mu^ be 
explained here and the test must berepeated inunediatdy. (EPA-82i^-02-013, Sections 4.16.4, 
page IS). Aiso,:Section 4.16.5 of the same Method states that '...nfotence toxicant results should 
not be used as a de focto eriterion for rejection of individual efQuent or leeetving water tests.* 
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—0-1G25 
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\ \ \ \ \ \ \ \ \ \ \ \ \ \ % \ \ \ \ \ 
Test Dates 
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Ceriodaphhia Suivlvai and Reproductibh Test-Reproduction 
Start Date: 
End Date: 
Sarnple pate: 
Comments: 

5/3/2011 
5/10/2011 

Chronic 

Test ID: MAYCD 
Lab ID: HR-Hydrosphere Research 
Protocol: EPAF 91-EPA Freshwater 

Sample 113: 
Sample Type: 
Test Species; 

REF-Ref Toxicant 
KCL-Potassium chloride 
CD-Cerlodaphnla dubia 

Conc-mg/L 12 3 4 5 6 7 8 9 10 _ 
B-Lab Control 

623 
125 
250 
500 

1000 

39.000W 
37.000^ 
38.000V' 
37.000^ 
26.000^ 
0.000--

37;000v' 
38.000 V 
37;000>' 
37.000--

O.OOOu-
0.000 V-

39:000 .'40.000 V 
36.O0OV 36.000 V 
39.000v- 33.000V 
0.000/ O.OOOv 
0.000/ 11.000^ 
0.000/ 0.000/ 

40.000V 
39.000/ 
36.000/ 
39.000/ 
15.000/ 
0.000/ 

39;000v 
24.000/ 
38.000/ 
37.000/ 
0.000/ 
0.000/ 

40.000v/ 
36.000/ 
38.000/ 
38.000/ 
8.000/ 
0.000/ 

38.000V "42:000/ 40.000 v 
40.000/ 39.000/ 38.000/ 
33.000/ 37.006/ 38.000/ 
39.000/ 26.000/ 39.O0O/ 
25.000/ 13.000/ 23.000/ 

0.000"^ 0.000' 0.000 V 

Transfomi; Untranaformed 
Conc-mg/L Mean N.-Mean Mean WHn Max CV% N Sum Critical. Mean NrMean 

tB-Lab Control 39.400 1.0000 39.400 37.000 42.000 3.426 10^^ 39.400 1.0000 
'623 3a100^^.9162 

36.700^.9315 
36.100 24.000 40.000 12.488 10 71.00 75.00 36.400 0.9239 

*125 
3a100^^.9162 
36.700^.9315 36.700 33.000 39.000 5.752 10 65.50 75.00 38.400 0.9239 

*250 29.200^.7411 
12.100 ;;^.3071 
0.000 ^ o.oOoo 

29.200 0.000 39.000 54.312 10 68.50 75.00 29.200 0.7411 
*500 

29.200^.7411 
12.100 ;;^.3071 
0.000 ^ o.oOoo 

12.100 0.000 26.000 84.681 10 55.00 75.00 12.100 0.3071 
*1000 

29.200^.7411 
12.100 ;;^.3071 
0.000 ^ o.oOoo 0.000 aooo 0.000 0.000 10 55.00 75.00 0.000 0.0000 

AuxlllaryTesta Statistic _Crttical Skew Kurt 
Kolmogorov D Test Indicates non'^iormal dIstributionXp <= 0.01) 
Equality of variance cannot be oonfifrned 

1.93674 1.035 -1.8001 5.98933 

Hypothesis Test detail. 0.05) NOEC „ LOEG ChV TU 
Steel's llteny-One Rank Test <62.5 62.5 

y 
mg/L SD Point 

Linear Inteipoiatioh (200 Resamples) 
95% CL Skew 

IC25 243.92 46.92 177.04 327.45 0.1878 
Pbse-Response Plot 

40 
T 1 - i 
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r 

Pagel ToxCafc V5.0.23 Reviewed by:JJf/'' 
t t t A A n. 



SRT: Water Quality 1 

HVOtQSPUSfle 
research 

mLsof 
Stock/ 

200-inLs 

Control 

125-jiL 

250-(iL 

i0.5-mL 

I-mL 

2-mL 

SRTfiraeMomh.of(drdeon^: 
Jan Feb Mar Aprfiul Aug Sep Oct Nov |)l» 

Chronic Freshwater Method (EPA-821-R-02-013, Method 1002.0; 

'iiu&tfoia'ltetei: fsm , .TermUationDate: s-io.n 
'TiDxianb: KCi 

mg/L 

62.5 

125 

250 

500 

1000 

Me^lD: 

Day: 

Stack Solntl»iiU>(SLrO: 

DihnioalO: 

IniSak: 

TEne: fer^ iWlrboKiOisfelQqg^llTvo I f|gO|h2c|.totdll3fe^U6l 
IV15 



SRT: Water Quality 11 

HVDROSPHERE 

SRTforAeMonth«f(tirdeotte):^ 

Jan Feb Mar Apr|Mff|MJun Jul Aug Sep Oct Nov Dec 

Species: Caioda/Aala dubia 

n>«: i|! 

Chronic Freshwater Method (EPA-^l-R-02-013, Method 1002.0) 

mLsof 
Stock/ 

200-mLi 
mg/L 

1 Conductivity Ounho/cm) 
1 bMDOMvonjW^nM^.^.MHiV'ortK.Olira 

mLsof 
Stock/ 

200-mLi 
mg/L n McaautedineacbaeiraaiDpleaiidcoiitrpI 

mLsof 
Stock/ 

200-mLi 
mg/L 

III 0 1 2 1 1 3- 4 5 1 '6 1 7 

Control 0 3oP-l ,^27: 327 ;323i 1 320 

I25-pL 62.5 1 HI3 i(.J5 411- ! ' 117 ' ' 441-: i442> 

250-pL 125 
i 

; ' 575 '171 5io5 5=K2> 

04-inL 250 714 i 174: ,1^4 ; y;? ;&3R 820 

IrmL. 500 j i'.Jn get \301 

^mL 1000 'in^5 ^mL 1000 'in^5 
i 

Meter Uh ! ? 4 r ? 3 .4 
Day: 0 1 2 3 4 5 « 'J 

SiMfcS«iatiMlD(SLN): \1:DI7 VlOlT- UOll- |fOl7 vvoii- VlOR 
DUutiMlD; dSbS 2.?C7 ZS^al 25(ol-

lohiab: 6.f : ICU^ Gf: MF M^F MF : 
TIOM: \1 :40i v\: JO lO :K) :2b )0:10 n:l5: 

: StiMkSolutfon(iCon<mtnition)^^^ 

Test Concentmtien (Units): 

KCI ] 
100-gmKCi/L 

gmKCl/L 

Temperature CQ 

2S0 

M 

2S-0 

-3^-1 

-JC. 

Mealii^ale^ltecl^ilQfcMhl4^lwpgln^t,|leri»J 

25.0 

2S.O 

2^2 

2S'.2 

2S2 

S(o 

?So 

2^2 

2S-0 

'(^.0 

1%-0 

St. 

26:0 1125.0 

260 

ISS^ 

2S.0 

26.0 

25.0 

24.B 

260 

260 

Sl£, 

2.4-^ 

244? 

24 (b 

244? 

24.t? 

5(o 
Notes & Cemncnts 



t^ARCADIS 

Attachment 3 



(i» ARCADIS 
Infrastructure • Water Environment Buildings 

Twelvemile Creek Restoration Project 
STC • Cateechee, SC 

June Monthly Construction Photo Loo 

Pump choke which caused delays to dredging activities. 

Debris cleaned out of equipment to mitigate clogging. 

Maintaining lowered water surface elevations in WSII 
impoundment. 

Geotube management. 

WSn dam without flashboards. 

G:\Clients\Schlumberger\Twelvemile Creek RestoraSortCM Project IklanagementUune 2011 Progress Report\Final\1751111214_Attachment 3_Photo Log_Final.doc Page 1 of 1 




